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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIETYIOIIUE TPaBUIIa;

1. CraTbs 1omkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3pikax - Times New Roman (Kupuiinua), Ui TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISTE B ITe4aTHOH popme. DoTokomnu He TpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBETCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX aBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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OCOBEHHOCTHU MOHUTOPUHTA NIOCJIEOIIEPATUOHHOI'O 9XNHOKOKKO3A IIEYHEHU

Means X.0., Kokans H.J., Mangxrananze M.P.

I pysunckuil HayyHoO-ucc1e008amenbCKui UHCIUMym MeOUuyuHCKo napasumono2uu
u mponuyecxou meouyurvt um. C.C. Bupcanaosze, Tounucu, I pysus

IXMHOKOKKO3 - Tapa3uTapHoe 3aboneBanne. Pasmiyaror ot
HOKaMEepHbIN XUAATH103 1 MHOTOKaMEPHBIN aJIbBEOKOKKO3.
B I'py3un, B 0CHOBHOM, Ha BOCTOKE CTPaHbl paclIpOCTPaHEH
OZHOKAMEPHBIN 3XHHOKOKKO3, BBI3BIBAEMBIN JIEHTOYHBIM
mapasutoM — Echinoccocus granulosus. XuaaTumo3HbIM
9XMHOKOKKO30M OOJICIOT JIMIIA, B JKEITyI0YHO-KHUIIEUHBII
TPAKT KOTOPBIX MONAAA0T IMYMHKY U3 OPraHu3Ma coOaKu
WJIN JPYTOTO MPEACTaBUTENS cemelicTa kanauael. C yde-
TOM TIOPAKEHUS OTACIBHBIX OPTaHOB JIAPBOIMCTAMHU, Ha
epBOM MecTe HaxonuTcs edeHs (50-80%), 3aTtem nerkne
(15-20%), B eMMHNYHBIX CIy4asX BO3MOKHO MOPAXKECHUE
moboro npyroro oprana [1]. PagmkanbsHBIM METOZOM
JICUCHUS] SXMHOKOKKO3a SBIISETCS XMPYPTUUECKUH, a B
MTOCJICONEPANIMOHHOM Teproae >PpPeKTUBHA aHTUTIApa-
3UTapHas MPOTHBOPEIMINBHAS Tepanus (aIb0eHIa301 U
ero anaiorn). CormacHo IuTepaTypsiM JaHHEM [3,5,10],
JI0 BHEIPEHUS] aHTUIIAPA3UTapHON NPOTUBOPELUINBHON
Tepanuu penuanB 3aboneBanns cocTaBisut 3-54%. [Tocie
aKTHBHOTO IIPUMEHEHNS CTIeIIM(PUUECKON aHTUIapa3uTap-
HOH Tepamnuy nokasareib penuansa coctasmi 15-20%. ITo
nmaHHbIM Anmeposuda b.J. [2], HaOmomaeTcst TeHACHINSA
3aMETHOTO CHIDKEHUS JAaHHOTO ITOKa3aTels.

Ilenbro uccieoBaHus SBIIIOCH BBISIBICHNE 0COOCHHOCTEH
YIABTPa3BYKOBBIX XapaKTEPHCTUK MEUCHH y TAIlHCHTOB C
9XHHOKOKKO30M, KOTOPEIM OBIIa IPOBEACHA aHTHIIAPA3H-
TapHasi MPOTUBOPEIMIUBHAS TepaNHs B IIOCICOTICpPAIH-
OHHOM TIEpHOJIC.

Marepuaya u Metoabl. V3ydueH nocneonepaluoOHHbINA
nieproz 50 GONBHBIX 3XWHOKOKKO30M, JedeHHbIXx B HUU
MEIMLMHCKON NIapa3uTOIOTHHU U TPOITMUYECKOW MEULIMHBI M.
C.C. Bupcamamze B 2013-2014 rr. MOHHTOPHHT TIPOBOAMICS
B TE€UEHHE OJHOTO rofa. Bo3pacT OOMBHBIX cocTaBmiI OT 9
1o 75 net, cpemn Hux 30 (60%) - pencTaBUTENH YKEHCKOTO
mona, 20 (40%) — my»xckoro; 29 (58%) ObUIH JKUTEIH CeIb-
cKoif mectHOCTH, 21 (42%) — Topoma, 3 Hux 10 (47,6%)
TIAIMEHTOB MPOXUBaIH B TOMMCH. DXHUHOKOKKIKTOMUS Y
43 (86%) mareHToB MPOBEAEHA METOIOM JIATIAPOTOMHH, Y
6 (12%) - MeToOM JaMIapOCKOINH, Y OTHOTO (2%) - TpaHc-
KyTaHEAIbHBIM JIPEHUPOBAHNEM TTapa3uTa.

Pe3ysibrarhl M MX 00cCy:KAeHHe. B mocieonepainoHHOM
TIeproje yasTpa3BykoBoe uccnenoBanue (Y3U) sBusercs
OJIHUM M3 OCHOBHBIX KPHUTEPUEB OLICHKU COCTOSIHUS 0O0JTh-
HOTO W ITWHAMHUKHU Oone3Hu. Y3U mpoBOAMIOCH B MATH
9TAIOB: MEPBBIA TAl MPOBE/CH J0 Hadana crenuduiec-
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KO Tepamnuu, BO BpeMs IIEPBOT0 aMOyJIaTOPHOTO BU3UTA
MOCJIE 3XMHOKOKKIKTOMHUHU U M3BJICUCHUS NPEHAKHOMN
TpyOku. Ha stom stane npu Y31 y 50 (100%) marpienToB
9X0apPXUTEKTOHHNKA TIEYEHOYHON TKAaHW COOTBETCTBOBAJIA
BO3PAacCTHOMY ITOKa3aTEII0 HOPMBI, TIOKa3aTeNl pazMepa
[IEYEHHU JIOLUPOBAJINCH YMEPEHHOM IrenaToMeraaueil, 4To
KacaeTcsl 09aroBBIX H3MEHEHUH — TONBKO y 36 (72%) 60b-
HBIX BBISIBIICHA MOCIICONEPAIIMOHHAs KUCTa (3XOrpaMma
1). ¥V 14 (28%) maruieHTOB MedeHOYHAs! TKaHb BU3yalH-
3upoBasiach O€3 OUaroBbIX M3MEHEHUH C HEPABHOMEPHBIM
pacripesieieHneM yinbpTpa3Byka. HeoOXoanmMo oTMeTHTs,
YTO B €AMHUYHBIX CIIy4asx AJs TPOBEIEHUS ITPOTUBOPE-
IIUIMBHON TEPANNH MAIEHTbI 00PaIlaINCh C OMO31aHHEM
Ha 2-3 Mecsima Tu00 mocie MpoBeICHIS HETTOJTHOTO Kypca
AHTUIIAPa3UTAPHOM TEeparuu.

30+

25+
20+
157

101

0-10 11-20 21-50

51-70 cTapuwe
70 net
Puc. 1. Bospacmnoii noxasamens nayueHmos

12%

75%

Puc. 2. Jlokanuzayus 2XUHOKOKKA 8 OpeaHusme nayu-
eHmog

1 - sxunoxokkos neuenu (75%), 2 - 9XUHOKOKKO3 neuenu
u cenesenxu (4%), 3 - dXUHOKOKKO3 neueHu, cele3eHKuU,
606020 canvruxa (2%), 4 - 9XUHOKOKKO3 nedeHu U 1e2Kux
(7%), 5 - nonnyewuii sxunorox (12%)



BTopoii aTan uccnenoBaHus IpoBeeH CIyCTs 3 Mecs-
1a mocie nepsoro. Ha 3ToM sTame 3X0apXUTEKTOHHMKA
MeYeHN He OTIHYajach OT AaHHBIX | »Tama mccueno-
BaHus: y 47 (94%) manueHTOB BBIABICHA yMEpEeHHas
renatomeranus, y 3 (6%) - BeIpa)keHHasi reraToMeraius
U TOKCUYECKUH renaTuT, KOTOPBIN pa3BUIICS BCIEACTBUE
MpepbIBaHuUs 0OJIBHBIMH IPOTUBOPELUAMBHON TEPATUH.
OuaroBble U3MEHEHHUS MIEUEHU — KUCTa JOLUPOBAIach y
36 (72%) nauuenTtoB (3xorpamma 2). [lonoxxurenbHas
JIMHAMHKA TEYCHUS MTOCICONEePAllHOHHOTO NTEPHO/Ia yCTa-
HoBneHa y 34 (94,5%) nanueHToB, Y KOTOPBIX pa3Mephl
KUCTO3HOTO BKIIFOUEHHUSI yMEHBIUIUCH; Y 2 (5,5%) - 6e3
NUHAMUKH (9Xorpamma 6).

Tpetuit aTan ucciaenoBaHus MPOBEACH CITYCTS 6 MECAIIeB
nocine nepsoro Buszuta. Ha satom stane mpu Y31 y Bcex
OOJIbHBIX BBISBIIEHA HEOJHOPOJHASI CTPYKTypa dX0apXu-
TEKTOHMKH TIEYCHOYHON TKaHM C HEpPaBHOMEPHBIM pac-
Mpe/ieNIEHUEM yIbTPa3Byka i YMEPEHHOH rernaToMeraiuei.
OyaroBble U3MEHEHHUS MEUYEHU: KUCTO3HBIC BKIIIOUCHUS,
C TOJIO)KUTEJIbHOW JMHAMUKOM TE€UEHUs MOCJeoIepalu-
OHHOTO Tepuoja ycTaHoBleHbl Y 34 (68%) manueHToB,
B 2 (4%) cny4asix 0OHapy)KCHO YBEIMUYCHHE Pa3MEPHBIX
rokasaresieit KHCThI. Y oHoro (2%) maryeHTa BhIsSBICHA
MTOCTOTNEPALIMOHHAS KUCTA C MOCIIETYIONIM CENTHUECKUM
OCJIIO)KHEHHEM, y OHOTO (2%) - KHUCTO3HOE BKJIIOUCHUE,
KOTOpOE Ha MpeAblIylmux dtanax Y3U He oOHapyKeHO
(axorpamwmsl 3,7,8, cOOTBEeTCTBEHHO). Y 12 (24%) nanueH-
TOB B NAPEHXUME [IEYCHOYHOI TKaH! 04aroBble H3MEHCHUS
HE BBISBJICHBI.

Oxoepamma 1. Hayuenm A.H. I sman uccredosanus.
Iapenxuma nevenu, npaeas 007, NOCIEONEPAYUOHHAS
Kucma

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

IV stan uccrnenoBanus NpoBeseH CIycTd 9 mecsues mo-
cIie iepBoro odparienusi. Ha atom srtarne y Bcex marueH-
TOB, YYaCTBYIOLINX B MOHUTOPUHIE, 3XOAPXUTEKTOHUKA
MEYCHOYHON TKaHM OblLIa HEOAHOPOIHOI CTPYKTYpBHI, C
HEPaBHOMEPHBIM paclperelIeHHeM 3XOCUTHaNOB. UTo
KacaeTcsl pa3MepoB MEUEHHU, yMEpeHHasl TernaToMeraius
nonupoBanack y 48 (96%) naiueHnrtos, y 2 (4%) BbIsiBIeHA
Ppe3Ko BeIpaykeHHas reratomerainust. O4aroBble M3MEHEHUS
MEYeHH — MOCTIeONepaiioHHast KUCTa ¢ IMOJIOKUTEIbHOM
JIMHAMUKON ycTaHoBieHa Y 34 (68%) marnueHToB (3X0-
rpamma 4), y 2 (4%) GoxnbHbIX BbsiBieHHas Ha III srTame
yBeJIMYEHHAas KUCTa ellie Oosiee yBeInIuiIach B pa3mMepax
(axorpamma 9), y 1 (2%) manuenTa B mapeHXUMe Me4eHu
Ha TIpe/ieAyIleM JTale BIEpPBbIC BBIABICHHAs KUCTa OC-
JOKHMIAck abereccoM medeHu. Y ogHoro (2%) - va III
JTare TaKke BIEPBbIC BBIABICHHOE KUCTO3HOE BKITIOUCHHE
Obu10 yBenuueHo. Y 12 (24%) nmauueHToB B MapeHXuMe
MIEYCHOYHON TKAHW 0YaroBble H3MEHEHUS HE BBISIBIICHBI.

V sTan uccienoBaHus MPOBOAWICA crycTs 12 Mecsies
nocie nepsoro oopaienus. Ha atom arare uccienosanue
npoBeneHo y 42 (100%) OonMbHBIX, BBISBICHA 3X0apXH-
TEKTOHMKA HEOJHOPOJHOU CTPYKTYPbl U IXOT€HHOCTH U
YMEpCHHasA renaroMeraind N€YCHU, O4aroBbl€ U3MCHCHU S
MEYEeHHU — pa3Mephl MOCIECONEPANMOHHON KUCTHI OBLIN
S3HAYUTCIIbHO YMCHBIICHBI T.C. MOJIOXKUTEIbHAsA ATMHAMHKA
onpeneneHay 34 (80,95%) narmenta. ¥ 8 (19,1%) manuen-
TOB 3XO0APXUTCKTOHHKA MMEYEHOYHON TKaHHU OblIa HCOOHO-
POIHON CTPYKTYPBI C HEOJHOPOJHBIM paclpeieIeHUEM
yIBTpa3ByKa, 0€3 04aroBbIX H3MEHEHUIA.

Oxoepamma 2. [layuenm A.H. Il sman uccredosanus.
Iapenxuma nevenu, npasas 005, NOCIEONEPAYUOHHAS
Kucma

Oxoepamma 3. IHayuenm A.H. 11l sman uccredosanus.
Iapenxuma newenu, npasas 0011, NOCIEONEPAYUOHHAA
Kucma (nonojAcumenbHas OUHAMUKa)
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Oxoepamma 4. [layuenm A.H. V sman uccredosanusi.
Iapenxuma nevenu, npasas 005 (ROIONCUMETLHASL
OUuHaAMUKa)
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Oxoepamma 5. Iayuenm bB.I. I sman uccredosanus. Oxoepamma 6. Iayuenm B.I. Il sman uccredosanus.
Ilapenxuma neuenu, npasas 00715, NOCIEONEPAYUOHHAS Iapenxuma neuenu, mnpasas oons. Cenmuyeckoe
Kucma OCLOJICHEHUEe NOCNeonepay. Kucmol (OmpuyamenvHas

Oxoepamma 7. Hayuenm B.I Il sman uccredosanus. Oxoepamma 8. Iayuenwm B.I. 1V sman ucciredosanusi.
llapenuxuma neuenu VII-VIII ce2MeHmbl. llapenxuma neuexu VI-VII cezmeHmbl.
Iocneonepayuonnas xucma obuapysicena cnycms 6 Ilocneonepayuonnas xucma obHapysxcena cnycmsa 6
Mec. nocie nepeuyHo2o obpaujenus (ompuyamenbHasl Mec. nocie nepsuuHo2o obpaujenus (OmpuyamenbHas

Oxoepamma 9. Iayuenm B.I. V sman uccredosanus. Ilapenxuma neuenu VIII ceemenm. Ilocreonepayuonnas
Kucma, obnapyscennas na IV smane yseruuunacs 6 pasmepax (ompuyamenvias OUHAMUKA)

Oxoepamma 10. Hayuenm J[.3. Il sman uccredosanus. Oxoepamma 11. [layuenm /1.3. IV sman uccredosarus.
Hapenxuma neuenu, npagas 0onsi (nonoNHCUMENbHAS THapenxuma neuenu, npagas 00as (NOLOHCUMENbHAA
OUHAMUKQ) OUHamMuKa)
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DXUHOKOKKO3 SABISETCS TIKEIBIM napasuTapHbIM 3a-
OosieBaHUEM, PACTIPOCTPAHEH B 9HJAEMUYECKHX paiioHax
MHOTHX CTPaH MHUPA U MO Cei IeHb 0CTAeTCs CePhEe3HOM
MEIUIIMHCKOH pobnemoii. B mocneqHee Bpems oTMeua-
eTCsl TeHJICHIUSI POCTa 3a00JeBaHMsI HE TOJBKO CPEau
Jing, 3aHUMArOMUXCa )XKUBOTHOBOACTBOM, HO U CPCIAU
ropojckoro Hacenenus [ 1]. HecMoTps Ha 3HAYUTENBHBIH
MIporpecc B TUarHOCTUKE U JICUEHUH SXMHOKOKKO3a B Ha-
CTOsIIIEE BPEMS 4ACTOTA PEIIMIMBOB ATOTO 3a00JIeBaH S
ocTaeTcs J0CTaTO4YHO BhICOKOH [2-5,10]. lo ceronusmI-
HEro OHs HE HaﬁlleHO OKOHYATCJIbHOTO pCUICHUA IIPO-
0JIeMbI paHHEH TUATHOCTUKH PEIIMIMBOB SXMHOKOKKO3a,
4TO 00YCJIOBJICHO JUIUTEIBHBIM COXPAaHEHHEM IOJIOKH-
TECJIbHBIX CCPOJIOTUUYCCKUX peaKL[I/Iﬁ TMOCJIC 3aBCPIICHUA
onepangvuu U CyYIECTBECHHBIMU MOpq)OJ'IOFI/I‘-IeCKI/IMI/I
HU3MCHCHUAMU B OpraHax, 3aTpYAHAIOIINUX UHTCPIIPETA-
LU0 TaHHBIX HHCTPYMEHTAJbHBIX UCCIENOBaHUN [6].
AHanu3 NpuYuH peuuauBa SXHHOKOKKO3a MOCIe XHU-
pPyprUuYecKoro Je4eHus BBIIBHI UX MHOr0ooOpasue, Ha-
YuHAasg OT TEUSCHH caMOoTo 3a00JIeBaHUS U 3aKaHUYUBas
BpaueOHON TAaKTUKOHN Ha dTare JUarHOCTUKH, JICUCHUS
U moclieAytomero HabmoaeHus 3a 6onbubiMU [2,8,10].
B 3aBucuMOCTH OT XUPYPru4e€CKOro mnoaxona Mmpu
3XHWHOKOKK3KTOMHUHU MOXKET 6I>ITb BBIIIOJTHCHO ITOJTHOC
HJIW YaCTUYHOC YIAJICHUEC XUTUHOBOU O6OJ’IO‘-IKI/I, 4qTo
B OOJIBIIMHCTBE CIIYy4aeB U MPEAONpeeisieT TeUeHHE
MOCJIO0NEePAalIOHHOTO IEPUOIa U CPOKHU BBI3IOPOBIE-
HUS nanuenTa [4,7,14].

C Halei TOYKHU 3pCHUS, UCCICAOBAHMUS, TTPOBOIHUMBIC
B JJaHHOM HaIpaBJICHUH, SIBJISIOTCS aKTyaJbHBIMH, [10-
CKOJIBKY TIO3BOJISIFOT HE TOJIBKO BBISIBUTH 00bCKTHBHBIC
KPUTECPHHU PA3BUTHS PEUMAMBA dXHHOKOKKO3a, HO U
ONTUMHU3UPOBATH 00bEM OOCICIOBAHUS WU JICUCHHUS
9XMHOKOKKO3a Ha 3Tanax MepBUYHOTO OOpalicHUus U
nocaenyromiero Habnroaenus [9,11-13]. Heooxoaumo
OTMETHUTB, YTO MO CE¥ AeHb HE pa3paboTaHbl CAUHBIC
KPUTEPHUH, MTO3BOJISIFONIKAE POTHO3UPOBATH PUCK pa3-
BUTHUSI PCLUAUBA 3a00JICBAHUS; UMCIOIIHCCS JIUTEPa-
TYpHBIC TaHHBIC BEChMa IIPOTHBOPCUYHUBHI.

Pe3ynbraThl MPOBEACHHOTO HCCIENIOBAHUS MO3BOJISIOT
clenarh CleIyIoIue BBIBOABI:

1. B nepuox mouutopunray 94,5% OGonbHBIX BBISBICHA
MOJIOKHUTENbHAS TMHAMHUKA TEUCHHs 3a00JeBaHUs, y
5% yCTaHOBJIECH TOKCHYECKUN TE€MaTUT C CENTHYECKUM
ocnoxxHeHnuem, y 0,5% - peuuaus 3a0oneBaHus.

2. Tak xak y Bcex MAlMEHTOB 9XO0apXMTEKTOHHMKA Ma-
PEHXUMBI MEYCHU XapaKTepHU30BalIach HEOAHOPOIHOMN
CTPYKTYpO# M HEpaBHOMEPHBIM paclpOCTpaHEHHEM
9XOCHUT'HAJIOB, UMeeTcsl 0oJbIIast BEPOSITHOCTh TOTO,
YTO JAaHHBIE M3MEHEHHUS SBIAIOTCSA MOKazaTeleM pas-
BUTHUSI COCAMHHUTEIBHOW TKaHW B MEYECHH, UYTO CTABUT
nepea HeOOXOAMMOCTBIO MPOBEJCHUS JajlbHEHIIUX
HCCIIEIOBAHUI.

3. Koutpoinbs 1 HabOmr0cHUE OOJBHBIX SXHHOKOKO30M B
MOCT-ONEPAMOHHOM TEPUOJE C COOTBETCTBYIOIIEH
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[IPOTUBOPELUINBHON aHTUIIapa3UTAPHON Tepanuei He-
00XOJIMMO MPOBOJUTH HA MPOTSHKEHUU 1-5 JerT.
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SUMMARY

ULTRASOUND MONITORING FEATURES OF
POSTOPERATIVE HEPATIC ECHINOCOCCOSIS

Melia Kh., Kokaia N., Manjgaladze M.

S. Virsaladze Research Institute of Medical Parazitoloji
and Tropical Medicine, Thilisi, Georgia

The aim of the study was to investigate ultrasound features
(US) of liver after post operative anti-parasite recurrence
treatment of patients with echinococcosis. The clinical
analyses of 50 patients were carried out. It was concluded
that the use of ultrasound can provide valuable data to the
clinician to assess and monitor anti parasitic therapy echi-
nococcosis of liver in post operative period.

During the monitoring the positive dynamics of disease was
observed in 94,5% of cases, in 5% of cases toxic hepatites
with septic complication was diagnosed, and in 0,5% of
cases the disease recurrence was revealed. Ultrasound se-
miotics of liver after post operative anti-parasite recurrence
treatment of patients with echinococcosis was presented.
Control and monitoring of patients in the postoperative
period echinococcosis with appropriate antirelapse anti-
parasitic therapy should be held not less than 1-5 years.

Keywords: echinococcosis, ultrasound semiotics of
liver.

PE3IOME

OCOBEHHOCTHU MOHUTOPHUHTI'A ITIOCJIEOIIE-
PAIMOHHOTI'O 3XNHOKOKKO3A ITEYEHHA

Meaus X.0., Kokaus H.J., Mangxrananze M.P.

I pysunckuil Hay4yHO-UCCIe008AMENbCKUL UHCIMUMYM Me-
OUYUHCKOU NAPAZUMONO02UU U MPONULECKOU MEOUYUHbI UM.
C.C. Bupcanaose, Tounucu, I py3us

Ilenpro uccaenoBaHMs SBUIOCH BBISBICHHE O0COOCH-
HOCTEH YIBTPa3BYKOBBIX XapaKTePUCTHK MEUCHH Yy Ta-
[IHEHTOB C SXWHOKOKKO30M, KOTOPEIM OBLlIa MpOBEAcHA
aHTHUIIapa3uTapHas MPOTHBOPEIUIANBHAS TEepamusi B
o cJeonepanuoHHoOM nepuoe. M3yden mocneonepanu-
OHHBIN Tepron 50 GOTBHBIX SXMHOKOKKO30M, JICICHHBIX
B HUUM MenuuuHCKON napasuToJOrUM U TPOIUYECKOU
menuuuHel uM. C.C. Bupcamangze B 2013-2014 . B
MOCJIEONePAalHOHHOM MEPUOAE YIbBTPa3ByKOBOE HC-
cinenoBanue (Y3U) siBiusieTcs OMHUM M3 OCHOBHBIX

© GMN

KPUTEPUEB OILICHKU COCTOSIHHS OOJILHOTO U JMHAMHKH
6onesnu. B nepruox Mmonutopunra y 94,5% G0nbHBIX BbI-
sIBJICHA MTOJIOKUTENIbHAS TUHAMKKA TeYeHUsI 3a001eBaHusl,
y 5% yCTaHOBJIEH TOKCHUYECKUI T'eNaTUT ¢ CENTHYECKUM
ocnokuenuem, y 0,5% - peunaus 3aboseanus. [Ipen-
CTaBlICHA YJBTPa3ByKOBas CEMHOTHKA MEUCHH OOJBHBIX
9XHHOKOKO30M B MOCTONEPAIIMOHHOM IEPHOJE C COOT-
BETCTBYIOLIEH IIPOTUBOPELIMINBHON aHTUIIAPA3UTAPHOU
tepanueit. KoHTposs ¥ HaOIOACHHE OOJIBHBIX 3XUHOKO-
KO30M B MOCTOINEPALIMOHHOM TEPHOJIE C COOTBETCTBYIO-
LIC POTUBOPELIUIUBHON aHTUIIAPAZUTAPHOM Tepanueu
HEOoOX0IMMO MPOBOAUTH Ha MPOTSHKEHHUHU 1-5 Jet.
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EFFECT OF SMOKING ON TRASIENTLY EVOKED OTOACOUSTIC EMISSION

1Gegenava Kh., 2Japaridze Sh., 3Sharashenidze N., 2Jalabadze G., 'Kevanishvili Z.

'National Center of Audiology; *National Centre of Otorhinolaryngology,
3Simon Khechinashvili University Clinic; Thilisi, Georgia

Evoked otoacoustic emissions, EOAEs, are proved to be
sounds aroused in response to external acoustic stimulus by
the cochlear outer hair cells. Standard auditory thresholds
are achieved by normal inner inner-ear mechanisms, partic-
ularly by healthy hairing receptors, functioning in an accord
with the stimulus parameters. When the cochlear action
loses the ordinary performance aptitudes, the thresholds
are worsened. Transiently evoked otoacoustic emissions,
TEOAEs, are the most clinically utilized EOAEs. TEO-
AE:s are detectable in 98% of people with normal hearing,
regardless of age or sex, while two ears of any individual
produce similar TEOAEs waveforms [11].

Signals applied for TEOAE generation are click or tone
pips. TEOAE:S in response to clicks consists of nonlinear,
frequency-filtered delayed stimulus echo [11]. The normal
ears typically several regions of strong TEOAEs within
the region of 0.4-6-KHz frequencies that being helpful for
audiogram prediction in tested subjects. Cochlear areas of
functioning of normal and abnormal outer hair cells can
be supposed just by TEOAE patterns recorded. Currently
there are no universally accepted approaches for objective
judgement of TEOAE presence and for its distinction from
the background noise [10]. The TEOAE registration equip-
ment has to provide measures of signal magnitude and of
background noise while of a signal-noise ration also the
latter designating both qualities above.

There are data about some conditions reflecting on
TEOAESs: the external- and middle ear states as well
as the age, gender, and race factors [2,6,7]. Gender is a
particular feature in TEOAEs measurements, at least in
audiometrically normal adults. TEOAE magnitude is as
arule greater in females than in males [11]. In any event,
the documented gender difference argues for normative
statistics for females and males separately, at least for
population of young adults.

The objective of the presented study was the comparison of
TEOAE magnitudes in cigarette smokers and nonsmokers.
The TEOAE occurrence and characteristics in individuals
of both samples with audiometrically proved hearing losses
and in those without were also specifically examined.

Material and methods. 30 smokers and 30 nonsmokers
within the age range of 30-59 years were involved in the
present study. Research was conducted at National Centre
of Otorhinolaryngology and National Center of Audiology.
The data were collected from October 2013 to February
2014.
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Transient evoked otoacoustic emissions were recorded in
both ears of 30 smokers subjects and 30 nonsmokers.

OAEs were performed to each subject by Madsen Capel-
la’s-OAE/middle ear analyzer-GN Otometrics, (Danmark)
in all groups.

TEOAE is acquired by a probe that consists of a speaker
and a microphone. Click stimuli are delivered to the ear
by the TEOAE probe in an occluded ear canal to produce
recordable sound pressure up to a frequency of 6 kHz.

TEOAEs were recorded in an acoustic booth with a USB
device. Type of stimulus was non-linear pulse width 80
psec. TOAEs were analyzed at 1000 to 5000 Hz s (1000,
2000, 3000, 4000 and 5000 Hz); Intensity of the stimulus
was 80 dB. Non-linear “Fast Screen-mode” click stimuli
were used. The signal-to-noise ratio was at least 6 dB.

Otoacoustic emissions are small in amplitude; to record
them, Capella uses a very sensitive microphone inside the
probe. Due to the sensitivity of the recording microphone,
ambient noise and noise generated by the patient such as
talking, coughing and crying were avoided.

The presence of a TEOA response was primarily deter-
mined by analyzing different parametes: mean amplitude
of the records were used for summation of the results.

After filling the informed consent persons were divided
into two groups: group | included 30 smokers (mean age
43.7 +£10.2 years), group 2 included 30 nonsmokers (mean
age 43.5 + 10.4 years). In both groups the study excluded
the following criteria: subjective hearing problems, history
of ear surgery, history of recurrent upper respiratory tract
infections, acute upper respiratory tract infection at time of
examination, abnormal appearance of tympanic membrane.
All subjects did not take any drugs that were thought to
affect hearing or OAE amplitude.

All persons completed a questionnaire including questions
about their age and smoking status. Smoking was ascer-
tained based on the number of cigarettes per day and dura-
tion of smoking (in years). To investigate dosage effects, we
estimated the total number of packs in years. Total pack-years
smoked were defined as the number of cigarettes smoked per
day divided by 20 cigarettes per pack, then multiplied by the
number of years of smoking. The inclusion criterion in smok-
ers group was a cigarette smoking habit during 5 years at least
10 cigarettes per day.
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After OAE testing each subject was performed routine pure-
tone audiometry and tympanometry. Pure tone audiometry
was tested in both ears of all subjects at octave intervals
from 250 Hz to 8 KHz. All ears included in this study had
pure-tone thresholds of 25 dB HL or less at all frequen-
cies tested. Tympanometric measurements in all (120 ears)
groups confirmed an (A-type) of tympanogram curve.

Obtained results were statistically treated by the student’s
t-distribution. For minimal level of significance was taken
p<0,05.

Results and their discussion. According to our results (Table
1) 76.6% (23 persons) of group 1 (smokers) had marked differ-
ent level decrease in TEOAE amplitude, in 23,4% (7 persons)
TEOAE amplitudes heights were normal (Fig. 1).

Regarding group 2 (non-smokers) - 3,33% (1 person)
marked decreased TEOAE amplitudes, 96,67% (29 per-
sons) — TEOAE amplitudes heights were normal (Fig.1).

Audiographic measurments were performed to all persons
after TEAOE. as shown on Table 2 and Fig.2, 28 persons
(93,3%) in group 1 had normal audiogram (P<0.01),
increased thresholds on pure tone audiometry marked in
2 persons (6,7%) (P<0.01). As for group 2 — 29 persons
(96,67%) had normal audiograms (P<0.005), 1 persons
(3.33%)— abnormal one (P<0,5).

Our results show, that all subjects with normal TOEAEs
in both groups had normal audiograms. 1 person of group
2 with nonsignificant decreased amplitude of TOEAEs
(P<0,5) had normal audiogram also.

The main difference between TOEAEs and audiographic
data was in smokers group: 21 smokers out of 23 with
depressed TOEAEs mean amplitudes had normal au-
diograms (P<0,01). it means, that 91,3% (P<0,01) of
smokers with normal audiogram have starting stage of
hearing problems.

It’s logic, that in persons with normal hight of amplitude
(TEOAE) in both groups had normal hearing thresholds on
pure tone audiometry. The fact, that the persons with aug-
mentation of the threshoulds of pure tone audiometry at the
same time have decreased hight of amplitude, seems logic
also. As for 21 subjects of group 1, who apparently had no
any personal complaints or subjective audiometric (timpa-
nometric, pure tone audiometric) hearing loss (pure tone
audiometry didn’t show augmentation of the threshoulds),
the TEOAE method revealed depressed TEOAE amplitude
in all frequencies, indicating the declined sensitivity of
cochlear apparatus.

Based on the above mentioned results we suppose:

- smoking has significant influence on hearing function,
especially on cochlear apparatus.

- TOEAE, as a sensitive method can be used for very early
detection of hearing loss, even when there are neither any
subjective complains nor some changies on audiogram.

TEOAE:Ss are present in ears with normal cochlear ear
function and typically are absent or reduced in ears with
cochlear and/or disorders of even mild degree.

The middle ear efficiently provides coupling between the
tympanic membrane and the stapes with the analogy of

Table 1. Data of TEOAESs in smokers and nonsmokers

TEOAE - decreased

TEOAE - normal

Group 1 (n=30)

23 (76,6%) (p<0,01)

7 (23,4%) (p<0,01)

Group2 (n=30)

1 (3,33%) (p<0,05)

29 (96,67%) (p<0,05)

Table 2.Rresults of audiographic measurments in group 1 and 2

Audiograms - normal

Audiograms — altered

Group 1 (n=30)

28 (93,3%) (P<0.01)

2(6,7%) (P<0.01)

Group2 (n=30) 29(96,67%) (P<0.005) 1 (3.33%) (P<0,5)
100
30 100
60 80 +——
Normal 60 T normal
40 20 ||
20 M Decreased 20 W altered
0 il 0 . eewm 0000 ee—

Smokers Nonsmokers

Fig. 1. Percentage of smoker and non-smoker tested
subjects with normal amd decreased TOEAE amplitudes
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smokers non-smokers

Fig. 2. Persentage of smoker and nonsmoker tested
subjects with normal and altered pure tone audiogramas

13



a bidirectional horn that both enhances hearing as well
as amplifying sound in the reverse direction [13]. Thus,
sound generated by the cochlea returns to the ear canal
as TEOAE, amplified by the ossicles, with a latency
of 1 millisecond. TEOAEs are typically recorded
by a microphone in a time window following each
click stimulus. TEOAEs are formed as a result of the
active process of the cochlea. Measurable TEOAEs
are caused by the energy diverted from the primary
hearing process, the pressure difference created by the
transmission of energy back to the cochlea, and the
amplification of acoustic energy through the middle
ear. The source of this energy working in reverse is
believed to be the electromotility of the outer hair
cells, which has been indirectly measured via TEO-
AEs. This active process is also known as the active
“cochlear amplifier” [13].

Thus, TEOAEs (Transient Evoked Otoacoustic Emis-
sions) are responses generated by the cochlea to brief
acoustic signals such as clicks or tone bursts. It has been
suggested that they may be particularly well-suited to
detection of cochlear disorders.

Our results show that smokers cochlear function is poor
than nonsmokers, supposely it is related to the negative
influence of smoking on hearing function.

According to the scientific literature, there is no direct
evidence for the mechanisms of damage to the auditory
system associated with cigarette smoke exposure.

Although the link between cigarette smoking and
peripheral hearing loss was established over 40 years
ago, information on the effects of smoking at the co-
chlear and auditory central nervous system levels is
still under investigation. Work on otoacoustic emis-
sions and several tests designed to tap into structural
and functional aspects of the auditory central ner-
vous system indicate that not only are the outer hair
cells of the cochlea susceptible to damage, but that
smoking may affect many aspects of central auditory
processing .

One study measured transiently evoked OAEs (TEOAEs)
in newborns with a maternal history of cigarette smoking
during pregnancy [8]. Recordings were obtained 24-48
hours after birth from 50 males and 50 females who expe-
rienced prenatal exposure to cigarette smoking and were
compared to an age- and gender-matched control group
of babies without a history of maternal smoking. Results
showed a significant decline in the mean TEOAE response
amplitude in babies exposed to high levels of smoking
compared to the control group of babies, plus a significant
reduction in TEOAE amplitude at 4 kHz in all exposure
groups compared to the control group. Thus, cigarette
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smoking is detrimental to the developing cochlea, and
the effects of cigarette exposure are already apparent and
assessable at birth.

However, different putative mechanisms may play a role
in the manifestations of auditory problems associated with
nicotine exposure.

One of the mechanisms may be related to hypoxia —
Albuquerque et al. showed influence of smoking on the
fetus and reported that both nicotine and carbon mon-
oxide in cigarette smoke have been shown to reduce the
oxygen supply especially to fetal tissue by restricting
utero-placental blood flow [3,4,8]. Moreover, there may
be direct intake of nicotine by the fetus, since nicotine
can casily cross the placenta, potentially increasing
fetal nicotine plasma levels by up to 15% and amniotic
fluid levels by up to 54% in the mid trimester [§]. Thus,
nicotine-induced vasospasms and carbon monoxide
may deplete oxygen levels to the cochlea [4,8]. In older
individuals nicotine induced vasospasms as well as ath-
erosclerotic damage may play a role in hypoxic damage
to the cochlea and even spiral ganglion cells [1].

The other mechanism may pertain to the interaction
between nicotine and nicotinic acetylcholine receptors
(nAChRs) within the auditory system. Nicotine binds
to nAChRs that normally modulate the effects of a
neurotransmitter acetylcholine. Since neurotransmit-
ters function as chemical message carriers facilitating
communication between cells by binding to the recep-
tors on the cell surface, loss or damage of the receptors
in essence would eliminate the modulatory influences
of the receptors. There is now evidence that nAChRs
are critical components of the auditory pathway, from
the cochlea to the temporal lobe, and the descending
auditory pathway [4,9,10]. Moreover, emerging data
indicates that prenatal exposure to nicotine or chronic
nicotine use during adolescence damages the nAChR
binding sites, producing cognitive impairments in the
auditory and visual modalities [5].

To conclude, study of Smoking effect on hearing function
is a serious global problem. Considering the fact, that ac-
cording to the data of WHO (European tobacco control
status report 2014) Georgia is one of the smoker countries
throughout the Europe [12], the received results are very
important. On the other hand, in order to understand the
effects of smoking on the auditory system, more studies
need to be performed.

Limitations: The main limitation of our study were the
age and sex range of our subjects. We suggest further study
included different ages (30-35, 36-40....) and different sex
(males, females) that will give us a complete picture to the
effect of smoking on TEOAEs.
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SUMMARY

EFFECT OF SMOKING ON TRASIENTLY EVOKED OTOACOUSTIC EMISSION

!Gegenava Kh., ZJaparidze Sh., *Sharashenidze N., 2Jalabadze G., !Kevanishvili Z.

National Center of Audiology, *National Centre of Otorhinolaryngology;
3Simon Khechinashvili University Clinic; Thilisi, Georgia

Evoked otoacoustic emissions, EOAEs, are proved
to be sounds aroused in response to external acoustic
stimulus by the cochlear outer hair cells. Transiently
evoked otoacoustic emissions, TEOAEs, are the most
clinically utilized EOAEs. TEOAEs are detectable in
98% of people with normal hearing, regardless of age
or sex, while two ears of any individual produce similar
TEOAEs waveforms.

The objective of the presented study was the comparison
of TEOAE magnitudes in cigarette smokers and non-
smokers. The TEOAE occurrence and characteristics
in individuals of both samples with audiometrically
proved hearing losses and in those without were also
specifically examined.

30 smokers and and 30 nonsmokers within the age range

of 30-59 years were involved in the present study after
informed concent.

© GMN

OAEs were performed to each subject by Madsen Capel-
la’s-OAE/middle ear analyzer-GN Otometrics, (Dan-
mark). After OAE testing each subject was performed
routine pure-tone audiometry and tympanometry. Ob-
tained results were statistically treated by the student’s
t-distribution. According to our results 76.6% of smokers
and 3.33% of nonsmokers had marked different level
decrease in TEOAE amplitude. Audiographic measur-
ments showed altered audiogram in 6.7% of smokers and
in 3.33% of nonsmokers. Based on the above mentioned
results we suppose that smoking has significant influence
on hearing function, especially on cochlear apparatus;
At the same time, TOEAE, as a sensitive method can
be used for very early detection of hearing loss, even
when there are neither any subjective complains nor
some changies on audiogram.

Keywords: TEOAE magnitudes, in cigarette smokers,
nonsmokers, hearing loss
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PE3IOME

BJIMSHUE KYPEHUS HA TPAH3UTOPHO BbI-
3BAHHYIO OTOAKYCTHYECKYIO OMUCCHIO

TerenaBa X.A., 2/Ixxanapunse 11.B.,
*Mlapamenunze H.JIx, 2/I:xanaéanze .M.,
'Kepanumsuim 3.111.

Hayuonanvnwiti yenmp ayouonoeuu; *Hayuonanonolii
yenmp omonapun2onoull; > Yuusepcumemcras KiuHuKa
um. C. Xeuunaweunu, Tounucu, I pysus

Llembt0 Bcene1oBaHMs SIBUIIOCH OTpeieNieHre (DyHKINH CITy-
Xa METOZIOM BBI3BaHHOM OTOAKyCTHUYECKOW 3MHUCCUU CPEAU
KypsAmux ¥ HeKypsimmxX. OZHOBPEMEHHO OLEHUBAJICS Xa-
PpaKTep TPaH3UTOPHO BBI3BAHHOM 0TOAKYCTHYECKON SMUCCUU
(TBOAD) B aynnoMeTpHYeCKH TOATBEP)KICHHBIX CITydasx
HOPMAJIBHOTO CITyXa U TYTOyXOCTH.

HUccrenyemas rpymma coctosia u3 30 kypsmux u 30 He-
KypAmmx Jui B Bozpacte 30-59 j1et, BKIIIOYEHHBIX B HC-
CJIeJOBaHHUE 110 X HHPOPMUPOBAHHOMY COIJIACHIO.

UccrnenoBarne TBOAD ocymiecTBISIIOCH CIICITHATEHBIM
anmmaparoM Madsen Capella’s — OAE/middle ear analyzer
—GNOtometrics (Janus). ITocne uccnenoanus TBOAD
BCEM 00CJIe0BAaHHBIM IIPOBOIMIACH PYTHHHAS ayJHOMET-
pust u TuMaHoMeTpusi. CtaTucTIdeckast 00padoTKa moiry-
YEHHBIX JAQHHBIX [TPOBOJMIIACH IIOCPEACTBOM t-KPUTEPHS
CTpIOnEHTA.

ComracHO TOTy4YEeHHBIM IaHHBIM, Y 76,6% Kypstmx u 3,3%
HEKypSIIUX OTMedUaeTcs CHIKeHne aMiuuTyasl TBOAD
Pa3IMYHOIO ypPOBHS. AYIHOMETPUYECKH ITOATBEPKICHHOE
CHIKEHHE CITyXa OTMedaeTcs b y 6,7% xypsiamx u 3,3%
Hekypswx. Utak, meton peructpammu TBOAD MoxeT BbI-
SIBUTBH ATOJIOTMYECKUE M3MEHEHNS B CITyXOBBIX PELIeTOpax
1 TP HOPMAJIBHOM TIOPOTe CITyXa.

Vcxonst U3 BBILIEU3IIOKEHHOTIO, CJISIYET MPEIIONIOKHUTB,
YTO KypeHHE OKa3bIBAaeT 3HAYUTEIbHOE BIUSHUE HA CIIy-
XOBYIO (DYHKITHIO, & 0COOCHHO, Ha KOXJICAPHBIH ammmapar.
TBOAD, xak 0COOCHHO YyBCTBUTEIBHBI METOM, TAKKe
MOYKET OBITB HICIIOIB30BAH NP CYOKITHHUYECKOH TrcyHK-
MM PELENTOPHOTO arapara CIyXOBOH CHCTEMBI, Koraa
aynuorpaduuecKuii Iopor ciyxa B HOpMe U CyObEeKTUBHBIE
KaIOOBI OTCYTCTBYIOT.
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IMAGING GUIDED PERCUTANEAL CORE BIOPSY OF THORACIC BONE
AND SOFT TISSUE LESIONS — TECHNIQUE AND COMPLICATIONS

!Azrumelashvili T., !Mizandari M., "Magalashvili D., 2Dundua T.

YTbilisi State Medical University, High Technology Medical Center - University Clinic; *Clinic Cortex, Thilisi, Georgia

Acquiring tissue for histopathologic diagnosis is an impor-
tant step in the management of thoracic bone and soft-tissue
lesions. Tissue sampling can be accomplished with open
surgical biopsy, fine-needle aspiration (FNA), or core-
needle biopsy (CNB). The choice of technique balances
the invasiveness, risk, and cost of the procedure against
the total amount of tissue obtained. Although open surgi-
cal biopsy is considered the reference standard, it is more
expensive, may require hospitalization, and has a higher
complication rate than percutaneous needle biopsy. When
performing FNA, one runs the risk of insufficient tissue
sampling. CNB of bone and soft-tissue lesions is minimally
invasive, can be performed in an outpatient setting, and is
less expensive than surgical biopsy. Moreover, CNB cre-
ates a smaller biopsy track than open surgery, facilitating
subsequent resection of the track at definitive surgery.

Biopsies of lesions in the spine are often challenging pro-
cedures with significant risk of complications. CT or US
guided needle biopsies could lower these risks but uncer-
tainties still exist about the diagnostic accuracy.

Traditionally, open biopsy has been the gold standard for
musculoskeletal lesions, providing adequate material for
histological and immunohistochemical studies in most
cases, resulting in a highly diagnostic procedure. However,
in vertebral neoplasm, performing an open biopsy can be a
difficult procedure with significant risk of complications.
Alternatively to open biopsy, percutaneous needle biopsy
has gained popularity showing a good accuracy with a less
invasive procedure. It is applicable to outpatients or day
hospital patients, since general anesthesia is rarely required.
Intuitively, obtaining more or larger specimens should
increase the chance of acquiring a diagnosis; however,
this approach may also increase the risk of complications
(bleeding, pneumothorax fracture, neurologic injury, infec-
tion). There is a consensus in the literature regarding the
importance of imaging guided core needle biopsy of bone
and soft tissue, still the biopsy technique details, reported
success rate, types and rate of complications vary signifi-
cantly [1-22].

The purpose of the paper is to present our experience of
Imaging Guided Percutaneal Core Biopsy (IGPCB) of
thoracic bone and soft tissue lesions in terms of procedure
planning, biopsy technique, procedure complications and
their management.

Material and methods. 85 IGPCB of Bone and soft tissue
lesions has been performed to 81 patients in total using

© GMN

tru-cut biopsy device with 18 G and 16 G needles for soft
tissue lesions and bone lesions without an intact cortex. 14.5
G cutting-aspiration bone needle or coaxial technique was
applied in cases of bone masses when lesion was located
beneath intact cortex, using a 14.5 G bone needle or using
14.5 G needle to traverse the cortex, followed by a tru-
cut 18 G needle. According to imaging guidance type the
patients were subdivided in two main groups - US guided
biopsy (26 patients, 26 procedures) and CT guided biopsy
(55 patients, 59 procedures). In 4 cases using CT guidance
the repeated biopsy procedure has been performed as the
obtained specimen appeared to be non-informative. A
specimen was considered to be diagnostic when a distinct
pathologic diagnosis could be rendered from the biopsy
tissue, taken from the lesion, which is supposed to be
responsible for clinical and imaging data.

Patient A. Painful palpable mass in left thoracic wall;
CT revealed the rib problem. US guided biopsy has been
performed.

Pic.2. US guided biopsy process - the needle is in the
“target”

All lesions were categorized into three groups on the basis
of size: up to 2 cm, from 2 to 5 cm, and larger than 5 cm.
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Table 1 US guided bone biopsy

US guided bone biopsy (cortex interrupted) n=12 cases

Rib n=7 Vertebra n=5
Needle passes Needle passes
Target Size Needle size one two three one two three
14,5G
Under 2 cm 16G
18G 1
14,5G 1
2-5 cm 16G 2
18G 2 1
14,5G
Above 5 cm 16G 1 1
18G 1 1

Table 2. CT guided bone biopsy (cortex interrupted)

CT guided bone biopsy (cortex interrupted) n=37 cases

Rib n=13 Sternum n=2 Vertebra n=22
Needle passes Needle passes Needle passes
Target Size Needle size one two | three one two three | One two Three
14,5G
Under 2 cm 16G 2 1 1
18G 2 2
14,5G 1 1
18G 2 1 1 8
14,5G 1
Above 5 cm 16G 1 1
18G 1 1

Lesions were measured by using the single largest dimension
on pre-biopsy cross-sectional imaging studies (CT, MRI or
US). Among US guided 26 biopsy procedures (bone - 12 cases,
among them rib — 7 cases and vertebra -5 cases, soft tissue
-14 cases), In all of bone cases cortex was interrupted. 14 soft
tissue lesions - all soft-tissue lesions were separate from the
adjacent bone, without bone involvement or remodeling. 18

Y/

—— s et

Pic.3 Rib mass is detected

18

G diameter needle was used in 13 US guided procedures, 16
G diameter - in 12 procedures. Patients distribution according
the biopsy “target” size, location, cortex involvement, biopsy
needle passes and needle diameters is shown in Table 1, 4.

Patient B. CT revealed the rib mass problem. CT guided
biopsy has been performed.

1TilE 0.0

Pic. 4. CT guided biopsy - biopsy is completed
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Table 3. CT guided bone biopsy (intact cortex)

CT guided bone biopsy (intact cortex) n=15 cases
Rib n=6 Sternum n=1 Vertebra n=8
Needle passes Needle passes Needle passes
Target Size Needle size one two | three one two three | One two Three
14,5G 4 1 4
16G
18G
Under 2 cm
Coaxial technique 2 4
Table 4. US and CT guided soft tissue biopsy
US and CT guided soft tissue biopsy n=21 cases
US n=14 CT n=7
Needle passes Needle passes
Target Size Needle size one two three one two three
16G 2 2
Under 2 cm 18G 2 2
16G 3 1
2-5 ¢m 18G 3 2
16G 2
Above 5 cm 18G 2

CT guided biopsy was performed to 55 patients (59 pro-
cedures). The targets were bone lesions 52 cases - rib (19),
sternum (3) and vertebra (30) with intact cortex (15) and with
interrupted cortex (37) cases. Soft tissue lesions were 7 cases.
According to biopsy target size patients were subdivided in
three groups: target size under 2 cm, 2-5 cm and above 5 cm.
18 G diameter needle was used in 20 CT guided procedures,
16 G diameter - in 20 procedures. A cutting aspiration 14.5
G diameter bone needle was used in 13 procedures; coaxial
technique was applied when lesion was located beneath in-
tact cortex, using bone needle 14.5 G to traverse the cortex,
followed by a tru-cut 18 G needle in 6 cases. The patients
distribution according the biopsy “target” size, location, cortex
involvement, needle passes and needle diameters, is shown in
the Table 2, 3,4. In 5 US and CT guidance cases 14.5 cutting
aspiration needle was used instead of 18G and 16 G needles
due to technical failure. It was slightly associated with needle
diameter, showing 16 G diameter needle less successful to
traverse the dense target on tru-cut biopsy.

Before biopsy, patients should be evaluated with a focusing on
medical history. Aspirin, Coumadin, and other non-steroidal
anti-inflammatory medications should be stopped a week
before the procedure. In cases of spine infection, antibiotics
were stopped 48 hours prior to the procedure. Allergies with
particular attention to anesthetic and imaging contrast agents
should be noted. Local anesthesia was given with or without
conscious sedation after obtaining informed consent. Patient
positioning depended on the target lesion location, obtaining
preliminary images from above to below the lesion. Biopsy
was aimed at the most superficial and largest lesion.

© GMN

Patient C. Th7 and Th8 body mass is revealed on CT;
Trasnpedicular CT guided biopsy has been performed

Pic.5 Axial CT scan shows the biopsy “target” and skin
markers

Pic.6. CT, sagittal plane
19



Pic. 8. CT, 3D reconstruction shows the needle in “target”

The biopsy site was finalized, obtaining the CT or US image
deciding the approach to the lesion, avoiding critical anatomic
structures. Using US or CT guidance needle entry site on the
skin is marked. The patient is prepped and draped in a sterile
fashion. As the needle tip is advanced, local anesthetic is in-
jected. The patient is informed to notify the physician if pain
is experienced, but to expect to feel pressure. Using US guid-
ance needle tip is monitoring in real time. Before the puncture,
we studied the sonographic patterns of the lesion, including
echogenity, margins, soft tissue mass, cortex irregularities
and vascularization in order to find the best track and avoid
dangerous structures. US guided puncture is performed either
“Free Hand” or needle guide technique.

Patient D. CT revealed vertebral body and rib mass. CT
guided biopsy has been performed.

Pic. 9. CT scan shows the “target” and skin markers
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Pict.12. CT, 3D reconstructions shows the needle
in “target”

Using CT guidance the length and angle of the chosen
path from skin to lesion are measure; images are taken to
ensure correct positioning of the needle. Position correc-
tions are made, and the needle is further advanced until it
touches target (bone or soft tissue mass). CT images are
again obtained.

The biopsy needle is placed in varying parts of the lesion
to allow proper sampling. Finally, the needle is advanced
deeper to obtain a tissue or fragment of bone. If infection
is suspected, a fragment of bone should also be sent for
culture and sensitivity.

Patient E. CT reveals the perivertebral soft tissue mass. CT
guided extrapleural biopsy has been performed.
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Pic. 14. CT guided biopsy completed

Patient F. CT revealed the rib and vertebral body mass; US
guided biopsy has been performed.

Pic. 16. US guided biopsy is completed
© GMN

The prone position is optimal for accessing lesions in the
thoracic spine. The close proximity of the lung, aorta, and
dural sac present the major challenges to thoracic spine
procedures. Lesion location and size are the major deter-
minants. The most direct route with the least intervening
bone should be selected. For the vertebral body lesions a
transpedicular or costovertebral pathway was used. Im-
mediately following the procedure, a sterile dressing is
placed over the skin entry site. The patient is observed in
recovery for 2 h. Monitoring of the patient, including vital
signs, is continued during the recovery period. The puncture
site is periodically observed for signs of active bleeding
or for expanding hematoma. Strict bed rest is maintained
throughout the recovery period. When the patient is judged
to be stable, is discharged from the recovery area.

Results and their discussion. Adequate tissue material
was obtained at the first attempt in 77 (95.1%) cases; in
4 (4.9%) cases the repeated procedure was needed. all
repeated procedures were needed when the target size was
above 2-5 or >5 cm using CT guided biopsy and it was due
to tumor necrosis. The procedure was easily tolerated by
patients; No complications were detected after US guided
procedures; No repeated procedures were needed as the
first one enable to obtain the informative biopsy specimen.

Procedure related complications were detected in 1 (1.2%)
case in total on CT guided biopsy. Slight bleeding along the
needle and hematoma formation was detected in 1 (1.2%)
case. Hematoma was self limited, no additional interven-
tions were needed. In 1 case the significant pain, requiring
administration of additional analgetics in postprocedure
period was mentioned. Biopsy complication incidence is
shown in Fig.

100

Uncomplicated

50
W Complicated

Fig. Biopsy Complication

The absence of complications of the US guided biopsy proce-
dures was probably explained by the use of real-time images
visualizing the tip of the needle during the whole procedure
time, which is main advantage of the utilization of US. An-
other reason can be the use of color Doppler that can identify
vessel or high vascular areas in the lesion and reduce the risk
of bleeding. Similarly the US has the capability to clearly
depict the pleural surface and the lung avoiding puncture it,
and as a result of that, reduce the probability of pneumotorax,
especially when we are dealing with rib lesions. Obtaining
necrotic material is one of the main causes of inadequate
material and it is very important to avoid necrosis. The US
can clearly depict the necrosis as an unechoic area, however
it is more difficult by using unenhanced CT. Ultrasonography
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is excellent for imaging superficial structures and has many
advantages over CT as a guidance procedure especially for
superficial lesions. Ultrasound distinguishes subtle differences
in acoustic impedance, sometimes not apparent even on CT
scans, between normal and abnormal cortex. These features
of ultrasounds allow to identify small areas of broken or thin
cortex making the biopsy easier and less traumatic. It should be
mentioned, that ultrasound is cheap, easily available, portable,
allows multiple incidences and do not use ionizing radiation.

Using CT guidance for biopsies, compartmental anatomy
can be clearly defined, and the exact course of a needle tract
can be accurately planned to avoid entering uninvolved
compartments. CT also allows for better visualization of
lesions, lesions with a large amount of overlying cortex,
and deep-seated lesions with extensive overlying soft tis-
sue. CT-guided percutaneous biopsy has a lot advantages
performing spinal biopsy of not superficial spinal lesions.
It is a safe, and accurate method.

When examining lesion-related factors that affect diagnos-
tic yield, we found no significant difference in diagnostic
yield for biopsies performed in bone versus soft-tissue
lesions and lesions with intact cortex and without intact
cortex. Diagnostic accuracy was 95.3 %. Other study
shows, that Diagnostic accuracy varies from 70 to 93%
[16]. Diagnostic yield did not increase with larger lesions.
It was 100 % (33 of 33) for lesions 2 ¢cm or smaller, for
lesions between 2 and 5 cm 95% (38 of 40) and 91.7%
(11 of 13) for lesions larger than 5 cm. There was differ-
ence in diagnostic yield on the basis of imaging guidance
modality. 4 repeated biopsy has been performed using CT
guidance. Diagnostic yield was 93.2% (55 of 59) with CT
guidance and 100% (26 of 26) with US guidance. There was
no difference in diagnostic yield on the basis of needle gauge,
because repeated biopsy was due to necrosis. Technical failure
was slightly associated with needle diameter, showing 16 G
diameter needle less successful to traverse the dense target on
tru-cut biopsy. In 5 cases it was changed by 14.5 G needle.
Biopsy related complications were detected in 1 (1.2%) case
of CT guidance and were not associated with multiple needle
passes. In complicated case 16 G needle was used.

Conclusions:

Percutaneous US and CT guided bone and soft tissue lesions
biopsy is an effective, highly accurate, and safe method of
obtaining tissue for the diagnosis of indeterminate lesions.
Appropriate preprocedural planning, patient preparation,
and adherence to strict procedural routine can minimize the
risks associated with this technique and improve diagnostic
accuracy. The imaging modality selection for biopsy guid-
ance depends on the lesion characteristics and institutional
preference. Ultrasound should be selected for soft tissue or
superficial bone lesions with interrupted cortex, providing
the possibility of real-time monitoring; US is fast, cheap,
avoids ionizing radiation, and allows the needle tip to be
monitored throughout the procedure. So, ultrasound is a

22

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

“Gold Standard” for procedure guidance if the ‘target” can
be adequately imaged by this technique. CT has the ability
to visualize both bone and soft tissue with the advantage of
making easier needle localization into lesions too deep to
see on US. CT allows for better visualization lesions with
a large amount of overlying cortex, and deep-seated lesions
with extensive overlying soft tissue. CT-guided biopsy is
a safe and accurate method.

IGPCB of bone and soft tissue lesions is informative; it
showed to be not dependant on the core biopsy needle
diameter. US is the preferable tool for biopsy procedure
guidance if the target is adequately imaged by US. CT
should be used in cases when US imaging is not possible
due to visualization problem. IGPCB of bone and soft
tissue is a safe procedure; the complications are mostly
self-limited, appear to be associated with bigger diameter
needle use, but showed to be not associated with multiple
needle passes on biopsy procedure.
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SUMMARY

IMAGING GUIDED PERCUTANEAL CORE BIOPSY
OF THORACIC BONE AND SOFT TISSUE LESIONS
— TECHNIQUE AND COMPLICATIONS

!Azrumelashvili T., 'Mizandari M., ‘Magalashvili D.,
Dundua T.

1Thilisi State Medical University, High Technology Medical
Center - University Clinic; 2Clinic Cortex, Thilisi, Georgia

The purpose of the paper is to present our experience of
Imaging Guided Percutaneal Core Biopsy (IGPCB) of
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thoracic bone and soft tissue lesions in terms of procedure
planning, biopsy technique, procedure complications and
their management. The results of investigation of 81 pa-
tients are presented. According to imaging guidance type
the patients were subdivided in two main groups - US
guided biopsy (26 patients, 26 procedures) and CT guided
biopsy (55 patients, 59 procedures). 85 procedures were
performed. In 4 cases the repeated biopsy procedure has
been performed as the obtained specimen appeared to be
non-informative. Adequate tissue material was obtained
at the first attempt in 77 (95.1 %) cases; in 4 (4.9%) cases
the repeated procedure was needed (when the target size
was above 2-5 or >5 cm using CT guided biopsy and it was
due to tumor necrosis. Procedure related complications
were detected in 1 (%) case (CT guided biopsy). In 1 case
the significant pain, requiring administration of additional
analgetics in postprocedure period was mentioned. Per-
cutaneous US and CT guided bone and soft tissue lesions
biopsy is an effective, highly accurate, and safe method of
tissue obtaining for the diagnosis of indeterminate lesions.
US is fast, cheap, avoids ionizing radiation, and allows the
needle tip to be monitored throughout the procedure. CT
has the ability to visualize both bone and soft tissue with
the advantage of making easier needle localization into
lesions too deep to see on US. CT also allows for better
visualization lesions with a large amount of overlying
cortex, and deep-seated lesions with extensive overlying
soft tissue. CT-guided percutancous biopsy is a safe and
accurate method. US is the preferable tool for biopsy
procedure guidance if the target is adequately imaged by
US. CT should be used in cases when US imaging is not
possible due to visualization problem.

Keywords: thoracic bone lesion, soft tissue lesion, US-
guided biopsy, CT-guided biopsy.

PE3IOME

METO/IUKA U OCJIOKHEHHSI YPECKOXXHOM
BUOIICHUU KOCTHBIX U MATKOTKAHHBIX
OBPA3OBAHWI I'PYITHOM KJETKH MO/ KOH-
TPOJIEM Y3H U KT

'Aspymenamsuin T.C., '"Muzangapu M.T.,
"Maranamswim J1.3., 2Iynaya T.T.

YTounuccxuii 2ocyoapcmeenvliit MEOUYUHCKULL YHUBEPCU-
mem, L{enmp 6blcoKUX MEOUYUHCKUX MEXHON02ULL - YHueep-
cumemckas kaunuka, *Knunuxa Kopmexc, Tounucu, I pysus

[enbro cTaThU ABISIETCS MPEACTABICHUE OIBITA UPECKOKHOM
OUOTICHM KOCTHBIX M MSITKOTKQHEBBIX 00pa30BaHMii MPyAHOM
KJIETKH T10J] KOHTPOJIEM YJIBTPa3BYKOBOTO HCCIICIOBAHUS
(Y3U) u xomnbtorepHoit Tomorpadpuu (KT) st smyuiero
TaKTHYECKOTO MJIAaHUPOBAHNSI, COBEPIIICHCTBOBAHUS TEXHUKU
MIPOBE/ICHMSI OUOTICHH, YCTPAHEHUSI BO3MOXKHBIX OCIIOKHE-
HUHA. 81 OONMBHOMY MPOBEAEHO 85 UPECKOKHBIX MPOLEIYP
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OWOICHY KOKHBIX M MSITKOTKAQHEBBIX 00Pa30BaHUI IPYIHOM
KJIeTKH ¢ TpuMeHeHneM Tru-Cut cuctem auamerpom 18 u 16
G. Yerpoticto tamerpoM 14,5 G mpruMeHsM Npy KOCTHBIX
00pa3oBaHMsAX C COXPAHEHHBIM KOPTHUKAJIbHBIM CJIOEM JUIs
MIEHETPaLK KOpTeKca, TOCIIe Yero OMOICHIO 3aBepIlalii
J00 TOH e UIVIOH, MO0 MCIOoJb30Bamu Tru-cut cucremy
nuameTrpoM 18 G koakcmanbHO. AJEKBaTHBIN MaTepHal
yAQJIOCh MOTYYUTh PH TIepBOM ke momsiTke B 77 (95,1%)
ciydasix, B 4 (4,9%) cnydasx moHago0UI0Ch MPOBEACHUE
JIOTIOJTHUTENbHOM Tporieypsl. [IoBTOpHBIE BMeIaTebcTa
niponsBezieHs! nox koutposiem KT, ¢ pazmepamu oOpazoBaHmit
ot 2 10 5 cM, 100 Ooriee, 4TO CBS3aHO C HEKPO3OM OITyXO-
m. [Iponenypa He nocTaBisUia mandeHTaMm JAuckoMpopTa.
[Tpu Marumynsusix mon KoHtponeM Y3U ocnoxHeHui u
HEOOXOMMOCTH MPOBE/ICHHsI OMOTICHY TTOBTOPHO HE BbI-
siBiieHO. OCIIOKHEHUsT OMOTICHM BBISIBIICHBI B otHOM (1,2%)
ciydae KT-HanenenHoit Onoricun. HesHauntensHOe KpoBO-
TEYEHHE 110 MapIIPYTy WUIIBI U (OPMUPOBAHHE reMaTOMBbI
JIOKyMEHTHPOBaHO Takxke B ogHoM (1,2%) ciryuae; mpu 3ToM
0O0JIBHOMY HE TIOHA00MIOCH KAKOTO-TO0 BMCIIIATCIBCTRA.
B omroMm (1,2%) ciydae 3ahuKcHpoBaH OOJICBOM CHHAPOM,
TpeOyoLIMiT Ha3HAYEHHS JIOTIOTHUTEIILHBIX aHAIBIETHKOB B
OCJIC-OMOTICHOHHBIH TIEPUOI.

UpeckokHasgs OMONCHUS KOCTHBIX U MATKOTKaHEBBIX 00-
pa3oBaHUU TPYAHON KICTKH sABISCTCA 3P(HEKTUBHOM,
0e30ImacHOM METOIUKOM, 00J1aJaroIIeil BHICOKOM TOYHO-
cthi0. Y3U gBnsercsa ObICTPBIM, OTHOCUTENBHO JACHIEBBIM
METOJIOM KOHTPOJIS OMOTICHH, TTO3BOJISIIOIINM BHU3yaIn3HU-
poBaTh OMONICHOHHOE YCTPOMCTBO B peabHOM MacITade
BPEMEHH, OHO HE CBA3aHO C HOHU3UPYIOIIUM H3ITy4YCHHEM.
B ciyuwasx, xorjga nenp He yaaeTcs BU3YyaJIHU3UpPOBATh
anexBarHo, KT mo3Bosnsier mpousBectd npoueaypy Ou-
orcuu, obecreunBasi BU3yalU3aUI0 JIIOOBIX CTPYKTYP
P HalleJIMBAHHUM, BKIIOYasi 00pa3oBaHUsl, MOKPHITHIE
HEHapYIICHHBIM KOCTHBIM KOPTHUKAJIBHBIM CJIOEM, a TAKKE
1yOOKO pacroyioKeHHbIE 00pa30BaHusI.
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IMAGING GUIDED PERCUTANEAL CORE BIOPSY OF PULMONARY
AND PLEURAL MASSES — TECHNIQUE AND COMPLICATIONS

!Azrumelashvili T., ‘Mizandari M., 2Dundua T.

YTbilisi State Medical University, High Technology Medical Center - University Clinic; *Clinic Cortex, Thilisi, Georgia

Percutaneous biopsy of the lung and pleural masses plays
a critical role in obtaining pathologic proof of malignancy
staging and treatment planning. Patients with suspected
cancer or any benign or malignant masses in lung or pleura
need a tissue diagnosis, which can be obtained with either a
fine-needle aspiration technique or core biopsy, providing
cytological and histopathological specimens, respectively.
The recent advances in the specific chemotherapy and novel
targeted therapy [21] and the increasing need for specific di-
agnosis of tumor histopathological subtypes and molecular
markers [4] have led to increasing need for more amount
of tissue. Compared with aspiration cytology, core biopsy
is preferred and superior to aspiration biopsy because it
can obtain multiple larger samples for both cytological
and histological diagnosis [4,1,12] and molecular analysis
[7,30]. There are several alternative methods of obtaining
tissue samples from lung lesions for hystopathological
analysis [7,20,19,24,27]. These include surgical techniques
such as thoracoscopy or thoracotomy, bronchoscopy and
endoscopic ultrasound-guided fine needle aspiration biopsy
[10, 23,5,3].

Image-guided percutaneous needle biopsy of the lung
is an indispensable tool in the evaluation of pulmonary
abnormalities due to its high diagnostic accuracy in the
detection of malignancy. Percutaneous image-guided
lung biopsies are usually performed with computed to-
mographic and ultrasonographic guidance, which allows
precise localization and documentation of the biopsy
needle and target lesions.

Typically, percutaneous transthoracic core biopsy is per-
formed in patient with indeterminate pulmonary nodule or
mass to confirm or refuse the presence of malignancy, and
where malignancy is confirmed, to characterize the tumor
further. Other indications include pulmonary nodules with
a known extrathoracic malignancy, perihilar mass after
failed or negative bronchoscopy, postoperative or postra-
diation changes, suspected recurrent disease and infectious
consolidation.

Contraindication is previous pneumonectomy, suspected
hydatid cyst or vascular malformations are absolute con-
traindications to percutaneous transthoracic lung biopsy.
Relative contraindications include coagulopathy, antico-
agulant therapy, significant pulmonary arterial hyperten-
sion, severe lung disease (respiratory failure - mechanical
ventilation, severe obstructive lung disease, and severe
emphysematous disease), large bullae, or inability of the
patient to cooperate.

© GMN

Although there is a consensus in the literature regarding
the importance of imaging guided percutaneous lung core
biopsy, still the biopsy technique details, reported success
rate, types and rate of complications vary significantly.
Although reports show that there has been no correlation
between the number of biopsy needle passes made with
the incidence of pneumothorax [9], many authors have
found that multiple punctures have been associated with
increased chances of pneumothorax and procedure failure
[30,29]. So to minimize complications, one should aim to
puncture the pleura once only [30].

Pneumothorax is the most common complication of CT-
guided percutaneous lung biopsy, with a reported rate of 17
to 26.6% based in part on technique [8,13,22,31,32]. The
incidence of a pneumothorax requiring chest tube placement
is much lower ranging from 1 to 14.2% [8,13,22, 31,32].
Although some are controversial, various factors have been
associated with increased risk of pneumothorax such as lesion
size, lesion depth, and the performing radiologist [32].

Pulmonary hemorrhage is the second most common com-
plication of percutaneous lung biopsy at a rate of 4 to 27%
[13,32]. CT imaging findings of perilesional ground-glass
opacity representing hemorrhage occurs in 27 to 30% of
patients. Hemoptysis occurs in closer to 4% of patients
[13,32]. Higher bleeding rates are associated with smaller
lesions [<2 cm], longer needle paths [>4 cm], absence of
pleural effusion, and multiple pleural punctures [13,32].

Air embolism is an extremely rare but life-threatening com-
plication of lung biopsy, occurring in ~0.061% of cases
[17]. Air embolism occurs when the needle traverses or
enters into a pulmonary vein and a negative pressure
gradient from inspiration sucks air into the biopsy needle.

The purpose of the paper is to present our experience of
image guided lung and pleural lesions biopsy in terms of
procedure planning, biopsy technique, procedure complica-
tions and their management.

Material and methods. The percutaneous transthoracic
core biopsy of lung lesions can be performed using ultra-
songoraphic (US) or computed tomography (CT) guidance.
Choice of the imaging modality is determined by the size
and location of the lesion; local expertise and preference
might be important. Chest CT is required prior to the biopsy
to determine the biopsy technique as the lesion depth and
its relation to ribs, mediastinum, fissures and vessels can
be determined to plan a biopsy route and technique.
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Table 1. US guided biopsy (42 patients)

US 42)
Chest 16 Lung 26
Target Size Needle diameter Needle diameter
16G 18G 16G 18G
Under 2 cm 4 5 3 4
2-5 cm 3 4 6 7
Above 5 cm 3 3

US is the most often used imaging modality for accessing
the peripheral, pleural-based lesions producing acoustic
window as ultrasound beam does not pass through air. It
allows real-time visualization with multiplanar capability
of the needle advancement, allowing accurate placement
of the needle. It is a safe with no radiation, quick, and
low-cost modality. It should be used whenever possible
and appropriate.

CT is the preferred and most common used guidance tool;
it is the standard imaging modality for guidance in many
institutions as it reveals the anatomic structures and char-
acterizes the lesion. It permits planning a trajectory that
minimize passage through aerated lung, bullae, fissures or
vessels and that allows possible access to central lesions.
Additionally, it has the capability to distinguish necrotic
from solid portions of the lesion and to document unequivo-
cally the needle tip within the lesion, a point of major value
in the interpretation of absence of malignant cells.

After consideration of the patient history and indications for
the biopsy, an informed consent is obtained from the patient
and the family. The consent should include the discussion of
the potential risks and benefits in details. The baseline chest
CT images are carefully reviewed and the procedure is planned
based on the size and location of the lesion. The needle path is
chosen considering straight pathway from the skin to lesion.
Ideally, the needle should cross the pleura at a 90-degree
angle rather than at an oblique angle. The pathway should
avoid traversal of bullae, vessels and bronchi. The interlobar
fissures are avoided usually as the more pleural surfaces that
are crossed, the higher the risk of pneumothorax. In case of
more than one lesion is present, the more peripheral lesion is
chosen over a deep lesion because less lung will be traversed,
decreasing the risk of complications. A lesion in an upper lobe
is preferred over one in a lower lobe because of less respiratory
excursion in the upper lobes. Necrotic portions of lesions are
avoided due to its low diagnostic value and tendency to bleed
more than intact tumor.

148 IGPCB of lung and pleural masses has been performed
to 143 patients in total using tru-cut biopsy device with 18 G
and 16 G needles; In 5 cases the repeated biopsy procedure
has been performed as the obtained specimen appeared to
be non-informative. According to imaging guidance type
the patients were subdivided in two main groups - US
guided biopsy (42 patients, 42 procedures) and CT guided
biopsy (101 patients, 106 procedures).
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Among US guided 42 biopsy procedures, the target was
lung 26 (61.9%) and pleural masses 16 (38.1%) adjacent
to the chest wall (no air containing lung tissue between
skin surface and biopsy target) in all 42 (100.0%) cases.
According to biopsy target size patients were subdivided
in three groups. Pleural masses - target size under 2 cm - 9
cases, 2-5 cm - 7 cases and above 5 cm — 0 cases. 18 G
diameter needle was used in 9 patients, 16 G diameter - in
7 patients. Lung masses - target size under 2 cm - 7 cases,
2-5 cm - 13 cases and above 5 cm — 6 cases. 18 G diam-
eter needle was used in 14 patients, 16 G diameter - in 12
patients Patients distribution according the biopsy “target”
size, location, biopsy needle passes and needle diameters
is shown in Table 1.

Patient A. US guided biopsy

Pic. 1. Patient A. CT detects the biopsy target immediately
behind the anterior thoracic wall, lateral to internal mam-
marian artery

Pic. 2. Patient A. US depicts the target mass adequately;
it’s aimed using needle guide trace
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Pic. 3. Patient A. Biopsy needle is seen in target

CT guided biopsy was performed to 101 patients (106 pro-
cedures). The targets were lung masses surrounded by air
containing lung tissue because all lung and pleural masses
adjacent to the chest wall were biopsied by ultrasouned
guided. According to biopsy target size patients were sub-
divided in three groups: target size under 2 cm - 21 cases,
2-5 cm - 68 cases and above 5 cm - 17 cases. The patients
distribution according the biopsy “target” size, location,
needle passes and needle diameters, is shown in the Table
2. This number includes 5 repeated procedures performed
in the cases when morphological interpretation was not pos-
sible due to inadequate specimen character and/or quantity.

Patient B. CT guided biopsy

Pic. 4. Patient B. The target mass in the left lobe

Pic. 6. Patient B. Biopsy needle beyond the mass, ready
for material taking

Pic. 7. Patient B. The mass is traversed by biopsy needle
- the tissue material is taken

Table 2. CT guided biopsy (101 patients — 106 proceures)

CT (106)
Lung
. . Number Number Number
Target size Needle Diameter of needle passes of needle passes of needle passes
one two three
Under 2 16 G 5 4 1
nder Z ¢cm 18 G 3 1
16 G 32
2-5cm
18 G 34
16 G
Above 5 cm
18 G 9
© GMN 27



Pic. 8. Patient B. Postbiopsy needle “trace” in the lung
tissue

Patient positioning

Patient position is an important factor in improving the
accuracy and safety of the lung biopsy. Consideration of
position should be made during biopsy planning as the
patient should maintain the same position throughout the
entire procedure. Using ultrasound approach there is greater
flexibility. For example, if a patient has difficulty remaining
prone for an extended period of time, the procedure can be
performed with the patient leaning forward over a support.
Similarly, procedures can be performed with the patient
upright and supported. This is particularly helpful in pa-
tients with orthopnea. Ultrasound’s flexibility also permits
rapid and uncomplicated change in patient positioning to
facilitate sampling of multiple lesions.

Sedation

Sedation and intravenous analgesic medications are usually
not required with the liberal use of chest wall local anes-
thetic. The pain associated with the procedure is usually
limited and momentary, and arises from administration
of the local anesthetic and violation of the parietal pleura
with the needle. However, patients differ in their ability to
tolerate the procedure without sedation, which may lower
the patient’s level of cooperation. Sedation and analgesia
are primarily used for anxious and uncooperative patients,
selected elderly people who have osteoarthritis or degen-
erative joint disease and cannot maintained raised arms,
lesions adherent to periosteum and chest wall or when the
procedure is lengthy.

Biopsy process

In cases of US guidance either the “Free Hand” approach
or fixed needle guide can be used; as the biopsy “target” on
lung and pleural lesion is superficial and the “Free-Hand”
technique provides with more flexibility with different
approaches. It should be mentioned, that choice between
those two US guidance techniques varies significantly and
highly depends on the institutional preference; we use both
techniques; preferring “free hand” for the most superfi-
cial masses. With CT guidance after appropriate patient
positioning, a radiopaque marker or grid is placed on the
patient’s skin over the area of interest. During suspended
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respiration, a short CT scan of the region of interest is ob-
tained, followed by choosing the appropriate table position
and needle trajectory as previously planned. The depth from
the skin entry site to the lesion is then measured. With the
use of the gentry laser light to delineate the Z-axis position,
and the radiopaque skin marker to reference the X-axis
position, the needle entry site is marked with indelible ink
on the patient’s skin. The skin site is prepared and draped
using sterile technique followed by administration of local
anesthesia into the skin, subcutaneous tissues, and inter-
costal muscles. All needle movements and manipulations
should be performed with patient’s respiration suspended.
When advancing the introducer needle, it is important to
maintain the same trajectory with each movement, as even
slight deviations of the needle at the skin or within the
subcutaneous tissues will produce marked deviation at a
deeper level. When advancing the needle into the subpleural
region, it should be done in a rapid thrust to avoid needle
tip laceration to the pleura and to avoid the needle slipping
into the pleural cavity during breathing later. Additionally,
the patient is instructed to breath quietly, remain motion-
less, and repeat a breath hold of a similar size during needle
manipulations throughout the procedure. The needle should
be allowed to sway to-and-fro with respiratory motion; not
be held or fixed during respiration, as this will lacerate the
pleura with each breath. As needle insertion is considered
a dynamic process from skin to the lesion, a short seg-
ment CT should be performed always to verify the needle
angle and tip position based on the last scan. The needle
is then advanced in one motion through the pleura to the
prescribed depth. After needle tip position at the periphery
of or within the lesion is confirmed and documented, a tis-
sue sample can be obtained with firing the needle into the
lesion during suspended respiration. Postbiopsy scanning
can help in localizing the biopsy direction by visualizing
the small hemorrhage in most cases caused by the shock
wave of the automated cutting needle Post-biopsy care Af-
ter the biopsy is complete, a short CT scan is performed to
evaluate patients for immediate complications. If the scan
is normal with no significant pneumothorax and the patient
is asymptomatic, the patient is transported to the designated
area for monitoring by the assigned medical staff. Follow-
up CT scan is performed to exclude complication. If the
CT shows no new changes, the patient is discharged. Ad-
ditionally, anticoagulants, antiplatelets and non-steroidal
anti-inflammatory drugs are not allowed.

Results and their discussion. Adequate tissue material
was obtained at the first attempt in 143 (96.7%) cases;
in 5 (3.3%) cases the repeated procedure was needed. all
repeated procedures were needed when the target size
was above 5 cm using CT guided biopsy and it was due
to tumor necrosis. The procedure was easily tolerated by
patients; the significant pain, requiring administration of
additional analgetics in postprocedure period was men-
tioned in 1 (0.6%) case. No complications were detected
after US guided procedures; No repeated procedures were
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needed as the first one enable to obtain the informative
biopsy specimen.

Procedure related complications were detected in 24 (22.6%
of all procedures) cases in total on CT guided biopsy among
them in 18 (17.0% of complications) cases pneumothorax,
in 1 (0.9%) hemothorax and in 5 (4.7%) hemophtisis was
detected. Biopsy complication incidence and distriburion
according biopsy “target” size, applied needle passes,
needle diameters and complication management is shown
in Table 3.

Hemoptysis and hemothorax was self-limiting in all
cases. 13 (12.3%) pneumothorax cases happened to be
self-limited; in 3 (2.8%) pneumothorax cases aspiration
was needed, and in 2 (1.9%) cases - pleural drainage was
required. Focal intraparenchimal hemorrhage along the
needle tract is seen on immediate postbiopsy CT in all
cases of transpulmonary pass and required no treatment.
In all cases of presented material it was possible to find
the through-soft-tissue approach for any lung and pleural
biopsy “Target” either by US or by CT guidance and there
was no need to perform trans-sternal passes.

In the literature other factors that decrease the accuracy of
percutaneous lung biopsies include lesion size <10 to 15
mm, and lesions >5 cm that likely demonstrate necrosis
[33,18,11]. Decreased diagnostic accuracy for small lesions
may be related to sampling error from increased difficulty
localizing the lesion [33]. The degree to which diagnostic
accuracy is affected is variable among studies but associ-
ated with the number of biopsy samples. Tsukada et al.
[28] found a 67% accuracy rate for lesions <10 mm and
an average of 1.4 needle passes per lesion. Others found

diagnostic accuracy rates of 84 to 88% for lesions <15
to 20 mm and 2.5 to 3 samples per lesion. [14,33,15,25].

On our material of percutaneous lung biopsy accuracy was
not determined by lesion small size (<10 to 15 mm); all
repeated procedures were needed when the target size was
above 5 cm, that likely demonstrate necrosis. Tru-cut 18 and
16 G diameter needle comparison on our material showed
higher incidence of pneumothorax when larger diameter
needle (16G) was used. This complication was also slightly
associated with multiple needle passes.

Although some studies demonstrated a pneumothorax rate
of 33 to 60% for lesions <2 cm, another study showed no
difference in pneumothorax rate for lesions less than or
greater than 2 cm- [2,6,8,13,16,32]. As described earlier,
biopsy of smaller lesions is technically more difficult,
requiring longer procedure times and potentially more
needle adjustments that can result in higher complica-
tion risks. Lesion depth also affects pneumothorax rate,
although this is debated in the literature. Yeow et al. [32],
demonstrated a significant increase in pneumothorax
rates from 13% for lesions abutting the pleural surface to
29% for lesions where the needle traverses aerated lung,
which is likely due to decreased stability of the needle
in a short intrapulmonary course leading to pleural tears.
On our study increase risk of pneumothorax aspiration
and chest tube placement was slightly associated with
lesion size <2 c¢m, multiple needle passes and larger
needle diameter. Our study showed no pneumothorax
and a higher success rate for biopsy of subpleural lesions
and no difference between needle path length regarding
pneumothorax appearance.

Tables 3. Complication on CT guided biopsy

Complication on CT guided biopsy (24 in total)
Lung
Pneumothorax Hemothorax Hemopthysis
Target Size Needle Needle passes Needle passes | Needle passes
Diameter
2 e B zlg| 2l g|g]é
o = = |~ E O | & E
16 G 2 3 1 1 1
Under 2 cm 3G > 3 1 1
16 G 3 2
2-5em 18G 2 1
Drainage Aspiration | Self limited
Needle Needle Needle
asses passes passes
) ] 3 ] =} 5t ) Q 5
< < =1 =
S|E|E|S|E|E|S|E|E| selflimited | Selflimited
16 G 1 1 2 | 2
Under 2cm TYe 112 13
16 G 2
2-5cm 3G >
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Higher rates of bleeding are thought to occur with smaller
lesions because of the increased technical difficulty requiring
more needle corrections and longer dwell times [13]. Other
factors, such as needle size, number of biopsy specimens,
pleural puncture site, positioning after needle biopsy, location
of the lung lesions, patient age, and CT evidence of emphy-
sema, do not appear to be associated with an increased risk of
bleeding [13,32]. Intrapulmonary hemorrhage may be protec-
tive against the development of pneumothorax, effectively
sealing the biopsy tract [13,26]. Although bleeding can be
worrisome to patients, especially if it results in hemoptysis,
86% of pulmonary bleeding is minor alveolar hemorrhage
along the needle tract only visible as ground-glass opacity
on CT, and it is rarely life threatening [32]. On our material
higher bleeding rates are associated with smaller lesions (<2
cm) and large needle diameter. Preprocedural patient selec-
tion and planning is extremely important in minimizing the
complications by hemorrhage. Anticoagulants should be held
as described in the preprocedural evaluation section. Central
and large pulmonary vessels should be avoided when plan-
ning a trajectory for the biopsy needle so as to avoid bleeding
complications. Ifthe patient develops significant hemoptysis,
the procedure should be terminated immediately. Once the
needles are removed, the patient should be placed in a position
with the biopsy side down. On our study hemoptysis was not
associated with lesion size, needle diameter, multiple needle
passes and all of them were self limited.

Air embolism is very rare complication. Symptoms of air
embolism include arrhythmias, hypoxia, cardiovascular
collapse, and rarely stroke. In an attempt to minimize air
embolism, the biopsy needle should always be occluded by
the inner stylet, drops of saline, or a finger. On our study
we do not have any air embolism cases.

It should be mentioned that in some cases using US guided
biopsy multiple needle passes were used, but this circum-
stance is not important as needle was not traversing the
lung tissue and color Doppler was used in order to avoid
vessel damage in all US guided biopsies. No procedural
complications were observed on US guidance cases.

Conclusions:

Percutaneous CT-guided lung and pleural masses biopsy is
an effective, highly accurate, and safe method of obtaining
tissue for the diagnosis of indeterminate pulmonary lesions.
Appropriate preprocedural planning, patient preparation,
and adherence to strict procedural routine can minimize
the risks associated with lung biopsy. However, it is im-
portant to counsel patients appropriately in advance of
the procedure regarding their individual procedural risk
of complications such as pneumothorax and pulmonary
hemorrhage with regard to their lesion, presence or absence
of underlying lung disease, and local expertise.

US is the most often used imaging modality for accessing
the peripheral, pleural-based lesions producing acoustic
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window as ultrasound beam does not pass through air.
US provides with real-time visualization with multiplanar
capability of the needle advancement, allowing accurate
placement of the needle. It is a safe (no radiation), quick,
and low-cost modality . It should be used whenever pos-
sible and appropriate. So, ultrasound is a “Gold Standard”
for procedure guidance if the ‘target” can be adequately
imaged by this technique.

Pneumothorax and hemothoracs is associated with mul-
tiple needle passes, lesion size <2 cm and larger diameter
needle use. The safety and biopsy procedure success high
rate proves the use of Imaging Guided Percutaneal Core
Biopsy of Pulmonary and Pleural Masses as a first choice
procedure when the pulmonary and pleural mass morphol-
ogy is needed.
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SUMMARY

IMAGING GUIDED PERCUTANEAL CORE BIOPSY
OF PULMONARY AND PLEURAL MASSES - TECH-
NIQUE AND COMPLICATIONS

tAzrumelashvili T., ‘Mizandari M., Dundua T.

YTbilisi State Medical University, High Technology Medical
Center - University Clinic, *Clinic Cortex, Thilisi, Georgia

Paper presents the ultrasound (US) and computed tomogra-
phy (CT) guided percutaneous lung core biopsy technique
and procedure associated complications. 148 percutancous
biopsies of lung and peural lesions were performed in 143
patients ( in 5 (3.4%) cases the repeated procedure was
needed). Procedure was guided by US in 42 cases, by CT
- in 106 cases. Post-biopsy CT scan was performed and
patients observed for any complications. No complica-
tions were detected after US guided procedures; No major
complications were detected after CT guided biopsy pro-
cedures; minor complications (pneumothorax, hemothorax
and hemophtysis) were detected in 24 (22.6%) cases. In 18
(17.0%) cases pneumothorax, in 1 (0/9%) cases - hemo-
thorax and in 5 (4.7%) cases hemophtisis was detected on
CT guided procedures. All hemothorax and hemophtisis
and 13(12.3%) pneumothorax cases happened to be self-
limited; in 3(2.8%) pneumothorax cases aspiration and in
2(1.9%) cases - pleural drainage was needed.

Ultrasound is the most efficient for biopsy guidance if the
"target” can be adequately imaged by this technique. If
US guidance is impossible biopsy should be performed
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under CT guidance. Pneumothorax and hemothoraxs was
associated with multiple needle passes, lesion diameter <2
cm and larger diameter needle use. Hemoptysis was not
associated with multiple needle passes, lesioan size and
larger diameter needle. No air embolism was detected
on our study. The safety and biopsy procedure success
high rate proves the use of imaging guided percutancal
core biopsy of pulmonary and pleural masses as a first
choice procedure when the lung or pleural mass mor-
phology is needed.

Keywords: lung, pleura, imaging guided percutaneal core
biopsy, US, CT.

PE3IOME

METOJUKA U OCJIO)KHEHUSI YPECKOXKHOM
TKAHEBOM BUOIICUU OBPA3OBAHUM IJIEB-
PbI 1 JIETKHX 1O/ KOHTPOJIEM METO/IOB
BU3YAJIU3ALIUA

'Aspymenamsuin T.C., ‘Muszangapu M.I., 2Tynaya T.T.

YTounuccruii 20cyoapemeenvlil MeOUYUHCKULL YHUSEPCUMEN,
Llenmp svicoxux meOuyuHckux mexuonoauil - Yuueepcumem-
cxan knunuka, *Knunuxa Kopmexc, Tounucu, I pysus

B crarbe npencraBieHbl JaHHBIE YPECKOKHONU TKAHEBOU
ouorcun 143 O0NMBHBIX MO KOHTPOJIEM KOMIBIOTEPHOI
tomorpaduu (KT) u ynpTpa3BykoBOTO HCCIIEIOBaHUS
(Y3W) u npoaHanu3upoBaHbl BO3MOXKHBIE OCTIOKHEHUSI.
IIpoBeaeHo 148 OMOTICHOHHBIX MPOLEAYP IICBPHI U JICT-
kux. [IpoBeieHye MOBTOPHOM OHOTICHU TOTPEOOBAIOCH B
5(3,4%) cayuasx. B 42 cnydasx OHOTICHS IPOBOAMIACH
noxa koHTposieM Y3U, B 106 ciayuasx - moa KOHTpOJIEeM
KT. C uenpto BBISIBICHHS OCIOXKHEHHUI OOJIBHBIM MPO-
Boaunu nocne-6uoncuonnoe KT uccnenosanue. [ocne
Oouoncuu nox KoHTposneM Y3U HUKakuX OCIOKHEHHI
He BbIsiBIIeHO. [Tocne Guoncun nox koutposiem KT B 24
(22,6%) cimyuasx BBISIBICHBI HE3HAYUTEIbHBIC OCIOKHE-
Hud: B 18 cioyuasx (17,0%) maeBmotopakc, B 1 (0,9%)
— remoTopakc u B 5 (4,7%) cnyuasix remonTtusuc. [lpu
BCEX CiIydyasX reMoTopakca M FeMOITH3HCa, a Takke
B 13 (12,3%) caydasx mHEBMOTOpakca Kakoro-inoo
BMeEIIATEIbCTBA HE MOTPeOoBanock; B 3 (2,8%) cayuasx
ITHEBMOTOPAKCa MPHUILIOCH NPUOETHYTh K acHHpalu,
a B ocTasbHBIX 2 caydasx (1,9%) — k apeHnpoBaHUIO
IJIeBpadbHON MmojocTu. Pa3BuTHE MHEBMOTOpaKca U
reMoTOpakca CBsI3aHO C HEOOXOJAMMOCTBHIO MpOBee-
HUS MHOXKECTBEHHBIX MYHKIUH, YIOTpeOICHUEM MBI
0O0JIBIIIOrO TUAMETPA, a TAKIKE Pa3MEPOM ,, I’ MCHEe
2 cM. Boicokuit ypoBeHb HH(GOPMATUBHOCTH M JIOCTA-
TOYHO BBICOKasi 0€30MaCHOCTh YPECKOXKHOW OMONICUU
MOl KOHTPOJIEM METOAOB BHU3yaJTU3allMH MO3BOJAIOT
PEKOMEHJ0BaTh €€ I IIMPOKOTOo NMPUMEHEHUs Mpu
HE00XOJMMOCTH M3Y4YeHHSI MOP(OJIOTHH TIIEBPAIBHBIX
U JIETOYHBIX 00pa30BaHUM.
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BASAL CELL CARCINOMA OF THE HEAD-AND-NECK REGION:
A SINGLE CENTER ANALYSIS OF 1,750 TUMORS

'Tourli I.A., ‘Langner D., 2Haroske G., *Tchernev G., “Lotti T., 'Wollina U.

Department of Dermatology and Allergology, Academic Teaching Hospital Dresden-Friedrichstadt,
Dresden, Germany, 2Institute of Pathology “Georg Schmorl”,
Academic Teaching Hospital Dresden-Friedrichstadt, Dresden, Germany,
‘Ambulatory Clinic for Dermatology and Venereology, University Hospital Lozenetz, Sofia, Bulgaria;
“Chair of Dermatology at University of Rome “G. Marconi”, Rome, Italy

The most common cancer world-wide is basal cell carci-
noma (BCC) with a raising incidence [18]. In Germany
the incidence rate of non-melanoma skin cancer (NMSC)
has increased from 43.1 in 1988 to 105.2-115.0 in 2010.
About 80 % of all NSMC is represented by BCC [12,30].

Diagnosis of BCC is primarily made clinically. Due to the oc-
currence of tumor mimickry this can be challenging. Eventually
diagnosis must be confirmed by histopathology [37].

The most prevalent anatomical localization of BCC is the
head-and-neck region underlining the causative role of
exposure to ultraviolet radiation (UVR). A latency period
of several decades is commonly observed [26]. Exposure to
artificial UVR like tanning beds has become an important
risk factor particularly in younger age with a potential of
addiction. The negative effects of artificial UVR can be
aggravated by the presence of melanocortin receptor-1
gene variants [22,28,31].

BCC is currently understood as an epithelial malignancy
arising from either touch dome epithelia (for superficial
BCC subtypes) or hair follicle stem cells (for nodular BCC
variants) [25,45]. Animal studies and studies in patients
with nevoid basal cell carcinoma syndrome (Gorlin-Goltz)
demonstrated the role of the Sonic hedgehog (SHH)
signaling pathway in BCC development. Inactivating
mutations of the PTCH gene, which encodes for a SHH
receptor, can lead to overactivation of the SHH pathway
resulting in the occurrence of multiple BCC lesions as in
Gorlin-Goltz syndrome. Activating somatic mutations of
Smoothened (SMO), encoding a down-stream G-protein
coupled membrane protein to PTCH, are thought to act
as a proto-oncogene and to facilitate BCC development.

© GMN

SMO activates transcription factors of the Kruppel family
of zinc finger proteins named GLI. GLI regulates the stem
cell proliferation and is negatively controlled by p53 [3].
The second most common finding to SHH abnormalities
is a mutation of TP53, the tumor suppressor gene. Other
pathways such as mutations of CDKN2A locus or members
of the ras family may be found in a minority of tumors [20].
Epigenetic gene silencing by promoter hypermethylation
contributes putatively to BCC development [8].

Despite all efforts in drug therapy of BCC, surgical exci-
sion remains the gold standard for treatment [15,16,34,38].
MOHS surgery employs a three-dimension evaluation
of resection margins to ensure a complete skin-sparing
removal of the tumor. This technique has the lowest re-
currence rates but causes higher costs compared to wide
excision [16,23,35].

In the presented paper we analyzed the BCC lesions of
head-and-neck region in a large single-center study.

Material and methods. This is a retrospective single-cen-
ter analysis at the Department of Dermatology and Allergol-
ogy, Academic Teaching Hospital Dresden-Friedrichstadt,
Dresden, Germany. We included all the patients treated
between January 2008 and December 2012 for BCC of the
head-and-neck region.

Demographic data of patients and comorbidities were
analyzed. We classified the tumors according to histologi-
cal type, stage, tumor size and localization and resection
status, i.e. RO for complete excision and R1 for positive
tumor margins [11]. The surgical method of tumor removal
was also assessed.
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Recurrence rates were calculated by surgical protocols
and pathology files. Additionally a representative sample
of patients had been contacted by phone in 2013 for long-
term outcome.

Collected data were analyzed by descriptive statistics using
SPSS for Windows® 23 (Chi-square test, Phi-coefficient,
Cramer’s V-coefficient, and logistic regression). Values of
variables are presented as percentages and mean values
with standard deviations. Separate groups were compared
by Chi-square test. A p<0.05 was considered as statistically
significant.

Results and their discussion. We identified 1,380 pa-
tients treated for 1,750 BCC lesions. There was a slight
predominance of female patients (746; 54.1%). The age
range was 21 years to 103 years. The mean age of pa-
tients was 74.3+11.4 years. Male patients were younger
(mean 72.3 years) compared to female patients (mean
age 80.7 years). 89.3% of the patients were >60 years
of age (Fig.1).

Risk factors

Only two patients had a previous radiotherapy, two younger
female patients used indoor tanning extensively. One pa-
tient was under immunosuppressive treatment, none were
exposed to high concentrations of arsenics. All patients
were Caucasians although this was not an inclusion crite-
rion. More than 90% had a Fitzpatrick skin phototype I or
II. Outdoor work is a known risk factor, however it has not
been analyzed in this study [6].
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Tumor characteristics

The most common tumor localization was the nose (31%
of tumors) followed by the forehead (23.0%), periocular
region (9.4%), and neck (8.3%). The most common parts
of the nose were the sidewalls and the nose tip.

The predominant histologic type was solid BCC that ac-
counted for 62.3% of tumors (n=1091). Mixed type was
the second most common with 496 (28.3%). The high-risk
histologic types were observed less common: morphea-like
3.3%, metatypical 0.9%, micronodular 0.5%, and infiltra-
tive 0.2%. All together 12 tumors types fulfilled the criteria
of a giant BCC (5 solid, 1 morphea-like, and 6 mixed
type). Five tumors were infiltrating muscles, cartilage or
perineural sheaths.

The tumor size was classified into 5 categories (Table 1).
Tumor stage was assessed. Of the 1,750 BCC lesions, 1,224
tumors were stage I, 504 were stage II, and 15 were stage III.
Tumor stage could not be identified in 7 tumors. Tumor size
at the time of diagnosis was not statistically significantly dif-
ferent between male and female patients although the latter
exhibited a trend to smaller tumors (<5 mm) (females 17.6%,
males 12.9%). Tumors of >20 mm size were seen more often
in males (females 26.6%, males 30.6%).

Treatment

Most tumors were removed surgically by delayed MOHS
technique (77.0%). Here formalin-fixed material was used
[19]. Wide surgical excision was performed in 22.8%. Two
tumors were treated by radiotherapy only; one tumor was

50-59 w6069 w7070 mEOES mo099 m100-109

Fig. 1. Age distribution among male and female patients with BCC (age groups of 10 years)

Table 1. Tumor size

Category Tumor size (mm) Number of tumors Percentage
I <5 269 15.4
1I 5-9 370 21.1
1T 10-19 604 34.5
v 20-49 486 27.8
\Y >50 12 0.7
Unknown Not available 9 0.5
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removed by curettage and one was treated by surgery in
combination with radiotherapy.

Among the 1,750 tumors 85 were recurrent BCC cases
referred by dermatologists to our department. Delayed
MOHS technique was employed in treatment of 76.5% of
primary BCCs and in 85.9% of recurrent BCCs.

After the first therapeutic intervention 70.0% of tumors
were RO, 29.9% R1 and 0.1% R2. Of the R1-resections
43.5% were on the nose, 36% in the periocular region
and 30% on the ears. Surprisingly 32.4% of R1 resections
were observed among TNM stage I tumors. Secondary
treatment in R1-resected tumors was delayed MOHS
surgery in 81.6% of tumors. In 18.4% one MOHS session
was sufficient, 74.8% needed two sessions, 4.8% three and
2.1% four sessions.

Remaining tumors were treated by radiotherapy and other
modalities. Defect closure was realized by various flaps
and grafts (Fig. 2).

Recurrence rates and risk factors for recurrence

The recurrence rate of BCC was 1.6% (28 tumors of 1,750,
Table 2). The highest recurrence rate was seen among
morphea-like BCC with 15.5% compared to 3.9% among
solid BCC.

The recurrence rate among RO resected tumors was 0.24%
compared to 19.8% among R1-resections (Pearson’s Chi-
square 56.000). The majority of recurrences occurred
within the first 5 year-interval (64%) after treatment.

Multivariate analysis of risk factors for recurrences dem-
onstrated an Odd’s ratio of 54.89 (95% confidence interval,
21.16, 142.37) in case of R1 resection status. Gender had a
minor influence with a slight benefit toward males versus
females (Odd’s ratio 0.51; 95% confidence interval, 0.28,
0.92). The age of the patients had no impact on recurrence rate.

Discussion. BCC is the most common malignancy in
humans. Most tumors occur in the head-an-neck region
due to the causative role of UVR exposure [18]. The most
common affected site in our study was the nose (31%).
This is in line with other studies from Europe and Asia,
where up to 50% of facial BCC lesions were located on
the nose [1,17,27]. Thus, BCC is the most common skin
tumor of the nose [39].

The mean age in our study cohort was 74.3 years. This
is supported by other investigations [2,18,27]. The age
peak was about 8 years earlier in males than in females.
This could be attributed to a higher percentage of males in
outdoor profession [6]. Due to the ethnic background no
pigmented facial BCC lesions were observed. In patients
with darker skin and high UVR-exposure pigmented BCCs
are usually seen in up to 22% [17].

© GMN

Fig. 2. Morphea-like BCC of the cheek with ill-defined
borders (a). Defect after delayed Mohs surgery (b). Closure
by cheek rotational flap

Surgical removal is still the most effective treatment for
BCC [5]. Smaller tumors may be underestimated while
planning their resection. About 1/3 of all BCCs with an
R1 resection were of stage 1.

In a randomized trial comparing surgery with radiotherapy
the 4-year recurrence rate was 0.7% (surgery) versus 7.5%
(radiotherapy) with better esthetics after surgery [4]. In
the present study the recurrence rate was 1.6% with a
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Table 2. Relationship between recurrence rate and surgical modalities

Recurrence rate
BCCs - —
Delayed Mohs Wide excision surgery
Primary 0.23% 1.4%
Secondary 4.7% 28.2%

follow-up between 2 and 6 years. Other groups reported
recurrence rates after RO excision in 2.7% to 5.9% [9,10].
Recurrence rates with MOHS surgery were 0.7% after
mean follow-up of 5 years in a trial by Héfner et al. [13].
The 10-year cumulative recurrence probabilities in a study
from the Netherlands were 4.4% (MOHS) and 12.2% (wide
excision) [35].

The recurrence rate is dependent of the resection status.
Borghi et al. [7] observed recurrences in 3% of BCCs after
RO resection compared to 8% after R1 resection. Codazzi et
al. [9] reported a recurrence rate of 26.8% after incomplete
excision. Hallock and Lutz [14] observed recurrences in
only 3.2% and suggested therefore a wait-and-see strategy
in case of R1-resections. Their mean follow-up was 3.6 pos-
sibly resulting in underestimation of the risk of recurrence.
In the present study, we noted a highly significant difference
in recurrence rates of RO resected BCCs (0.24%) versus
R1 resected tumors (19.8%). Based on our data and other
studies we recommend an immediate surgical re-treatment
in case of R1 resection whenever possible to avoid the risk
of significant morbidity [24,40].

MOHS surgery is a method for tissue sparing RO resec-
tion [16,19]. Tissue sparing techniques are a demanded
standard for head-and-neck BCC. Veronese et al. [36]
observed recurrence rates after MOHS surgery in 3.4%
for primary BCCs and 4.9% for secondary BCCs. Rowe
etal. [29] and Miller et al. [21] reported 1.0% and 0.88%
for primary BCCs and 5.6% for recurrent (secondary)
BCCs. The present study revealed recurrences with
delayed MOHS method in 0.23% of primary BCCs and
4.7% for secondary BCCs.

The surgical armamentarium offers a great variety of flaps
and grafts to deal with such tumors (Fig. 2) [32,33,41-43].
In case of advanced tumors an interdisciplinary approach is
recommended to ensure a good quality of life [44].

In conclusion, BCCs are important tumors of the head-and-
neck region. Because of morbidity and costs a thoughtful
and controlled therapeutic approach is necessary. We
highly recommend re-treatment of tumors with incomplete
excision within a short window of time for the benefit of
patients.
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SUMMARY

BASAL CELL CARCINOMA OF THE HEAD-AND-
NECK REGION: A SINGLE CENTER ANALYSIS OF
1,750 TUMORS
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“G. Marconi”, Rome, Italy

Basal cell carcinoma (BCC) is the most common
malignancy in humans with a pre-dominance for the
sun-exposed head-and-neck region. Its incidence is rising
world-wide. Early detection and appropriate treatment
ensures an excellent prognosis.

We analyzed patients with BCC of the head-and-neck
region treated at our Department from January 2008 to
December 2012 with a follow-up between 2 to 6 years.
Data were collected retrospectively.

During a 4-year period, 1,750 BCC lesions of head-
and-neck region were excised from 1,380 patients.
Distribution of gender among the patients was nearly
even. Mean age of patients was 74.3+11.4 years. Solid
histological subtype dominated the series. Most tumors
were removed surgically by delayed MOHS technique
(77.0%). The recurrence rate of BCC was 1.6%. The
highest recurrence rate of 15.5% was seen in cases of
morphea-like BCC compared to 3.9% among solid BCC.
The recurrence rate among RO resected tumors was 0.24%
compared to 19.8% among R1-resections (Pearson’s Chi-
square 56.000). The majority of recurrences occurred
within the first 5 year-interval (64%). Multivariate
analysis of risk factors for recurrences demonstrated an
0Odd’s ratio for recurrences of 54.89 (95% confidence
interval, 21.16, 142.37) in case of R1-resection status.
Gender had a minor influence with a slight benefit toward
males versus females (Odd’s ratio 0.51; 95% confidence
interval, 0.28, 0.92). The age of the patients had no
impact on recurrence rate.

Although there is relatively low mortality attributable to
BCC, the morbidity and cost of treatment are significant.
Surgical excision remains the mainstay of treatment.
For head-and-neck BCC, delayed MOHS surgery offers
significantly lower recurrence in both primary BCC and
recurrent (secondary) BCC.
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PE3IOME

BA3AJIBHO-KJIETOYHASA KAPIIMHOMA OBb-
JIACTH I'OJIOBBI 1 IIEN: AHAJIN3 JAHHBIX
JIEUEHUA 1750 CIYHAEB

Toypan U.A., JTanruep /., ’Xapoycke I., *Uepnes T,
4Jlotu T., 'Bosimna Y.

tAxademuueckuii yuebnwiii 2ocnumanw /[pezoen-Opudpux-
wmaom, 0enapmamenm 0epmamonocul U auiepeoiouu,
Upesoen, Tepmanus; *Axademuveckutl yuebuvli 20Cnu-
manw /[pesden-Dpudpuxumaom, Uncmumym namonouu
«Iorcopooie HImopny, pesoen, Iepmanus, 3 Vuusepcumem-
ckutl cocnumans Jlozeney, Honuxknunuxa depmamonozuu u
seneponoeuu, Cogpust, Boreapus,; Pumckuil ynueepcumem
um. [Jorc. Maprkonu, kagpeopa oepmamonozuu, Pum, Umanus

bazanbHo-knerounast kapunHoMma (BKK) sBnserca nau-
Oosee pacpoCTPaHEHHBIM 3JI0KaueCTBEHHBIM HOBOOOpa-
30BaHMEM, NIPEBATMPYIOLINM B 001aCTU HE3AIUIIEHHOTO
OT COJHEYHOH paAualuy KOXKHOTO MOKPOBA TOJOBBI U
med. B Mupe oTMeueHa Bo3pacTarolasl 4acToTa JaHHOM
narosiorud. PaHHee BBISBICHUE U aJ€KBAaTHOE JICUCHUE
00ecIe4nBaloT ONaronoyYHblil IPOrHO3.

HpoaHaHHSI/IpOBaHBI PETPOCIICKTUBHBIC TaHHBIC MAIllUCH-
toB ¢ BKK 001acTv rojI0BBI | III€H, ICUUBIINXCS B HAIIIEM
otaenenuu ¢ ssHBaps 2008 roxa mo gexadbps 2012 roga c
MOCJICTYFOIIUM HAOIIOCHUEM OT 2 110 6 JIeT.

3a nepuox ¢ suapst 2008 mo nexabps 2012 rr. y 1380
MaIKMeHToB ObUTO ynaneHo 1750 3/mokauecTBEHHBIX HOBO-
obpazosanuii BKK o6actu rosossl 1 mew. I[TonoBoe pac-
npeesieHHe TalUeHTOB ObIJI0 TPHOIU3UTEIEHO PABHBIM.
Cpenuuii Bo3pact OombpHBIX cocTaBun 74,3+11,4 ner. B
CepHH MPeodIaIatoT Oy XOJU TBEPIOTO THCTOIOTHUECKOTO
noxnrtuna. bonemmHcTBO omyxonei (77,0%) Obln yaneHsl
xupyprudeckuMm metonoM MOHS. Yacrora perunnBos
BKK cocrasuna 1,6%. Camas BbICOKast 4aCTOTa PELUIUBOB
OblIa OTMEUEHa ITPU HATMYHH CKIiepoaepMonoiooHoi BKK
(15,5%) B cpaBHenuu ¢ TBepabMu oaTunaMu bKK (3,9%).
UYacrota peruanuBoB nocie RO pe3exkiuu onyxoiau cocTa-
Buna 0,24% mno cpasaenuto ¢ 19,8% nocne R1-pesekumn
(Pearson’s Chi-square 56.000). BoibIIMHCTBO peIUANBOB
(64%) oTMeueHO B TeUEHHE S-JIE€THETO MHTEpBaJIa, Moce-
JIYIOIIEro Jie4eHH0. MHOroMepHbIi aHanu3 (haKTopoB pHu-
CKa pely/1Ba MPOoJEMOHCTPHUPOBAI COOTHOIICHHE IIAHCOB
(Odd's ratio) paBHOE 54.89 (95% UHTEpBa JOCTOBEPHOCTH,
21.16, 142.37) B cnyuae R1-pesekuuu. [Tox 60abHBIX
ObUT MaJO3HAYUTEIBHBIM (PAaKTOPOM B IOJIB3Y MAIIMEHTOB
MY’KCKOTO I10J1a B cpaBHeHUH ¢ xeHinHamu (Odd's ratio
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0,51; 95% untepBan noctoBepHoctH, 0,28, 0,92). Bospacr
Al ECHTOB HEC SABUJICS BIIUAKOIIUM (baKTOpOM.

HecmoTps Ha OTHOCHTENTBHO HU3KHE TOKA3aTENN CMEPTHO-
ctu ipu BKK, 3a6oneBaeMoCTh 1 MaTepHasbHbIC 3aTPaThI
Ha JICYCHHUE SBJISIFOTCS TIOBOJIBHO CYIIECTBEHHBIMU. XUPYP-
THYECKOe yaseHue octaeTrcst ocHoBoi jedenus. [Ipu BKK
00J1aCTH T'OJIOBBI M LIEH JICYCHHE XUPYPIrHIECKUM METOJIOM
MOHS o0ecrieunBaeT 3HAYUTENLHO OOJIee HU3KHUN LIaHC
peruaIuBa Kak nepBUYHOM, Tak U BropuuHoi bBKK.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

AJMIIOHEKTUH U HAPYIHIEHUE METABOJIMYECKOI'O KOHTPOJISL
HA PA3JIMYHBIX CTAJIUAX HEAJIKOT'OJIBHOM )KUPOBOM FOJIE3HU ITEYEHU
Y BOJIbHBIX CAXAPHBIM JUABETOM 2 THUIIA

Jynaesa W.IL., Jopom E.I'., 3emasinunpina O.B., KpaBuyn H.A., Kapauenues FO.H.

Tocyoapcmeentoe yupesicoenue « ncmuniym npoonem SHOOKPUHHOU NAMOA02uu
um. B.A. [lanuneeckoco HAMH Ykpaunwiy, Xapvkos Ykpauna

HeankoromnpHas xupoBas 6one3ns nmeuenn (HAXKBIT)
MPE/ICTABISET COOOM PacpOCTPaHEHHOE XPOHHUYECKOE
3a00JIeBaHNE, OCHOBHBIM NPU3HAKOM KOTOPOTO SBIISETCS
HAKOIUICHHE JKHpa B IelarolUTaX, KOTOPOoe HEe CBS3aHO
C yHnoTpeOJIeHUEeM aNKOTOJsl U OOBEIMHSICT Pa3nyHbIC
KJIMHHKO-MOP(OJIOrHueckue M3MEHEHHS B IICUCHU: CTea-
T03, HeanKoronbHbIH creatorenarut (HACT) u ¢pubpos ¢
BO3MOXKHBIM IIEPEX0JIOM B [IUPPO3 ¥ FeNaTOLCIUTIONISPHYFO
KapLHHOMY.

BonemmucTBo uccnenosarenent Beiaeisior HAXBII B co-
craBe MeTabonmueckoro cuaapoma (MC) nimm cuHIpOoMa
nacynmuHopesucteHTHOCTH (MP) [1-5]. ITo mawHBIM pas-
JI4aHBIX aBTOpoB [6,7], HAXBII BcTpeuaercsa y 50-80%
60npHBIX caxapHbIM auadetoM (CII) 2 Tuma u oTATOImAeT
TEUYEHHE OCHOBHOTO 3a00JICBaHHS.

[Marorenez HAXBII y 6ompabx C/] 2 THIA 10 Ceil 1eHb
n3ydaercs. [1o MaHHBIM psiia WCCIICAOBAaHUN, BEAYIIIUMHU
(axropamu craguitHoro TedeHust HAXKBII ot craguu crea-
TO3a K IUppo3y y 0oibpHEIX C/] 2 THIIa SBISCTCS OKUPEHUE,
B OCHOBHOM, a0oMuHaNBHOTO THITA, P 11 runepTpurm-
uepunemus [8]. 3nauumyto pons B naroreHeze HAXBII
urpaet okcunatuBHEIH cTpece (OC) u accormmpoBaHHBIE
C OKHpPEHUEM M3MCHEHUS CEKPEIUH aIUITONUTOKHHOB, B
MEpBYIO Ouepep, anunonekTuna [9,10].

B 6onpmuncTBe caywaeB HAXBII nuarHoctupyroT
CIy4YaifHO TIPH YBETUYCHUH YPOBHS MTEYCHOYHBIX TPAHC-
aMWHa3 WIHN IPH YIBTPa3ByKoBOM mccienoBanmu (Y3U1)
neyenu [11-13]. K Tomy ke, KIMHUYECKHE CUMITOMBI
HAXKBII secnenupuyuHb U, KaK MPaBIIO, HE KOPPEIH-
PYIOT ¢ MOP(OITOTHISCKIMHI U3MEHEHHSIM B CTPYKTYype
neyeHu. Y3U nmedyeHU MCHONAB3YIOT B KIMHUYECKOU
MpaKTHKE I Bepu(DUKAIINN TUATHO3a, a TyHKITHOHHAS
Omoricusi, KOTOpasi 0 HACTOSAIETO BPEMEHH CUUTACTCS
«30II0THIM CTaHJAPTOM) TUATHOCTUKH CTaHH pa3BUTHS
HAXKBII umeet psig HeqocTaTKOB. TONBKO OHOTICHS TIe-
YEeHHM ITO3BOJISICT MPOBECTH AU PepeHIIaTBHBINA THaTrHO3
MEXIY CTeaTO030M H CTEaTOTeIaTUTOM, OTICHUTH CTA IO
¢ubpo3a M Ha OCHOBAaHWUU THCTOJIOTHYCCKUX TAHHBIX
MIPOTHO3HUPOBAThH JalbHEHIIee TeUCHIE 3a00IeBaHMs, a
TaKKe UCKITIOUUTE JPYTHE IPHIUHBI TOPAKCHUS TICUCHH.
OpnHako, OTCYyTCTBHE HH(POPMUPOBAHHOCTH Bpadeil o
enecoo0pa3HOCTH, a MAllUeHTOB - 0 0€30TTaCHOCTH Me-
TOJa CIEePKUBAIOT AKTUBHOC BHEAPCHHE MMYHKIIMOHHON
OWMOTICHH B «EKCTHEBHYIO» MMPAKTUKY BpauyeH-MHTEPHOB.
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Kpome 3toro, akTuBHO 00Cy)1al0TCst MOP(OTOTHIeCKIe
kputepun HAXBII.

[o ceit neHp B nuTEpaType MPaKTHIECKH OTCYTCTBYIOT
JIAaHHBIC TI0 COTIOCTABJICHHIO KIIMHUKO-Ia00PATOPHBIX W3-
menenunit npu HAJKBIT Ha paznuyuHbIX cTausIX €€ TeYeHHs
B 3aBUCHMOCTH OT U3MEHEHHUH ITPOTEKTUBHBIX, IMMYHHBIX
CBOHCTB TOPMOHOB XMPOBOW TKaHM, B YaCTHOCTH, aJH-
TTOHEKTHHA, U3MEHEHHsI CEKPEINU KOTOPOTO PA3INYHBEI B
3aBucuMocTtu ot craanit HABXII.

AnmmonextnH (AH), m3BecTrbIil kak Acrp30 (adipocytes
complement-related protein of 30 kDa), AdipoQ, GBP28
(gelatin binding protein of 28 kDa) m apM1 (adipose most
abundant gene transcript 1) mpencraBisieT co0oif oiHro-
MEpPU3UPOBAHHBIA TIMKOTIPOTEHH, NMEIONINH pa3IndHbIC
10 MOJIEKYJIIPHOM Macce ¥ MPOCTPAHCTBEHHOH CTPYKType
(paxumu (TpuMepbI, TeKcaMephbl 1 MyJIETUMEPBI), OCHOBHAST
Oronorndeckas poib KOTOPEIX COCTOHUT MPEUMYIIIECTBEHHO
B PEryJIMPOBaHWU YYBCTBUTEILHOCTH TKaHEH K WHCYIH-
HY W TOpMOkeHHN ] epeHINpOoBKH peannonuToB
[14,15]. Kpome ToTO, aaumOHEKTHH 00JIa1aeT UMMYHO-
MOIYJIHPYIOIMMH, MUTOTHYECKIMH, aHTHATEPOT€HHBIMH,
AQHTHANONTHYECKIMHU ¥ METa0OINIECKUMH CBOWCTBAMH,
BBIPAXEHHOCTh KOTOPBIX 3aBUCUT OT BHMJa TKaHu [16].
AWMTIOHEKTUH YMEHBIIACT MOBPEXKICHUE SHIOTEIHS CO-
CYJIOB, CTUMYJIUPYET IPOAYKIMIO OKCH/IA a30Ta, yTHETAET
a/Ire31I0 MOHOIIUTOB, CHIKAET (DarolUTapHyto aKTUBHOCTD
MOCJIEAHUX U YMEHBIIAET HAKOTUICHNE OKUCIICHHBIX JINTIO-
MIPOTEMHOB B CYOMHTHME COCY/IOB.

I'mmoaanmoHeKTHHEMHUS SBIISIETCS KITFOYEBBIM STHOJIOTHYE-
CKMM (haKTOPOM, OTBEUAIOIIINM 32 MHOTHE TTATOJIOTHYECKUE
COCTOSIHUS, CBsI3aHHBIE ¢ oxkupenueM [ 17]. Kak daxrop, mo-
BBIMIAIONINN YyBCTBUTEIBHOCTH K HHCYIUHY, AH mpenor-
BpallaeT MeTadoNnIecKne HapyIIeHUs IPH OXKUPEHUH, B
TOM YHCJIE THIIEpTEeH3H10, arepockiepo3, HAXBII, HACT,
Cep/IeUHYI0 HEJJOCTaTOYHOCTh, BOCTIAJICHUE W HEKOTOPHIC
BUJIbI paka [18-21].

HGHLIO HCCIICA0BAHUA SABUJIIOCH OIPCACICHUC ypOBHCP‘I
AJIMIIOHCKTHHA B HNUPKYJIAIUN Y 0O0JIBHBIX CaxapHbIM
,I[I/Ia6eTOM 2 Tuma Ha PA3IUYHBIX CTAAUAX HEaJIKOTOJILHOU
)KPIpOBOﬁ OoJie3HU NICYCHU, €ro BIMAHUA Ha MeTaboauye-
CKHC CABUTU U B3aMUMOCBA3HU C TOKA3aTCIISIMU YITICBOAHOTO,
JIUIIUIHOTIO, 0eaKOBOro OOMEHOB U q)yHKHI/IOHaJ'IBHBIM
COCTOSAHHEM IICUCHMU.
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Marepuan u metoasl. HaGmonanuce 122 manueHTa c
couetanubiM TeueHrnem CJI 2 tuna u HAXKBII B Bo3pacte
ot 33 no 80 niet, KOTOpbIe OBLIH pa3/eseHbl Ha 3 TPYIIIbI
B 3aBucuMocTH oT cragun HAJXKBII: I rpynny coctaBummn
69 oonpubix CJ] 2 Tuma ¢ HAXBIT na craguu ctearosa;
I rpyny — 35 6onbabix C/1 2 Tuna ¢ HAJKBII Ha cranun
HACT, HI rpymmy - 18 6oneubix CJI 2 Tuna ¢ HAXBII Ha
cranuu pudpo3sa.

Kpurepusmu uckmrouenus seisiick: C/I 1 Tumna, narosioru-
YEeCKO€ U BTOPUYHOE OXKHPEHHUE, TSHKENIbIE COMAaTHUECKUE U
NICUXMYECKHE PACCTPOICTBA, 3I0YNOTPEOICHHE aIKOToleM,
WCTIONTb30BaHNE TeMaTOTOKCUUECKUX MPEnapaToB, BUPYCHbIC
TeIaTUThI, XPOHUYCCKUE 3a00JICBAHNS KEITYIOUHO-KHIIICUHO-
TO TPaKTa, CIPOBOIIUPOBAHHBIE HAPYIIIEHHEM BCACHIBAHUSI.

B xonme oOcnenoBaHust ¢ 1EIbIO MCKIIOUEHHUS aJIKOTOJIb-
HOTO U MEIUKaMEHTO3HOTO MOPaKCHUS MEYCHU H3Yydan
aHamHe3 3a0osieBaHus. ONpeaeNsuim aHTPOIIOMETPHYECKHE
napaMeTpsl: PocCT, Bec, oKpykHOCTh Tanuu (OT), okpyx-
HocTh Oenep (OB) u ux coornomenue (OT/OB), unnexc
maccel Tena (MMT), Tabnuna 1.

VY Bcex BKJIIOUEHHBIX B MCCIIEZIOBAaHUE MAIlMEHTOB IOJ-
TBEPKAEHO NoTpedeHue amkoross (MeHee 40 rp. aTaHoNa
B CYTKH JUISI My>K4uH U 20 Tp. — 15 )KEHILUH).

Bonpeusie CJ1 2 Tuna ¢ HAXBIT pazneneHs! Ha MOATpyHIIBI
B 3aBUCHMOCTH OT JaHHbIX Y3 1 OMOXUMHUYCCKUX TTOKa-
3areneii no nanubiM World GastroenterologyOorganisation
Global Guidelines (Nonalcoholic Fatty Liver Disease
and Nonalcoholic Steatohepatitis), 2012 r., T.e. k cTaguu
cTearo3a OTHEeCEHbI OONIbHBIE CO cieaytomumu Y 3U-kpu-
TEPUSMU: YCUIICHUE 3XOTEHHOCTH I1eUEHH; CHUKECHHUE 3BY-
KOIIPOBOJMMOCTH YABTPa3BYKOBOTO CUTHANA; YXY/IICHUE
BHU3yaJIU3allMd BETBEM MOPTAIBHOM M MEYEHOUHBIX BEH;
yBenndenue pazmepos neueHu. K cragun HACI oTHeceHbr
00JIbHBIC, Y KOTOPHIX OTMEYEHO codueranue Y3U-mpu-
3HAKOB JKUPOBOW NUCTPO(UU MEUCHU U JTAaOOPATOPHBIX
npusHakoB remnaruta. Ctaauio Gpudpo3a perucTpupoBaIn
Ha OCHOBaHMU Y3U-KpHUTepHeB: YBEeIUUYCHHUE MIOTHOCTH
NIEYEHOYHOH TKaHH, COCY/IOB IIEYCHH U JKETUHBIX IIPOTOKOB
1 OMOXMMHUYECKHX TapaMeTPOB.

Iloka3zarenu riIMKeMHH B TEUCHUEC CYTOK, B TOM YHUCJIC
rukemMuu Kposu Hatommak (I'K,), miroko3sl kpou moct-
npanananbHoi ('K ) onpenensim niroko300KCHIa3HbIM
MeronoMm ¢ nomotibio anmapata BIOSENC-LINE ECF
Diagnostic («kEKF-diagnostic» GmbH, I'epmanus) (:1a60-
paropHast Hopma 3,8-6,2 MMOJIB/JT), IPOBOAMIICS PacyeT
TOKa3arenen NIMKeMUH KpoBH cpennecytounoi (I'K,),
AMIUTUTYAbI TTIMKEMUWH, TTIMKO3UJIMPOBAHHOI'O reMonIoouHa
(HbA ) KOOPUMETPHYECKIUM METOZIOM.

OnpeneneHue JTUMUIHOTO CHEKTpa KPOBU BKIIOYATIO HC-
cienoBanue odiero xonecrepuna (OXC), xonecreprHa -
nonpoTen10B Bbicokoi miuotHoctH (XC JITBII), Tpurmu-
tepuioB (TI) GepMeHTaTUBHBIM METOIOM MOCPEICTBOM
HabopoB OO0 HIII «®unucut-/Iuarnocruxay (Ykpauna),
«XC xonecrepun-HoBo» (Poccust); Gera-nunonporenion
(B-JIIT) — TypOOAMMETPUYCCKUM METOIOM; OOIIETO OMITH-
pyGuHa — MeTonom Menapanmika Ha anmaparax dmoopart-
02-ABJI®-T («JTromekc», Pocenst) u poromerpe Solar PM
2111 (benapycs). Pacuer conepskaHus B KpOBH XoJecTe-
puHa gunonporen10B HU3Koi wiotHoctu (XC JIITHIT) n
XOJIECTEpHHA JUIONPOTEHIOB OYE€Hb HU3KOH MIOTHOCTH
(XC JITIOHII), a Taxke ko3¢ uIMeHTa aTepOreHHOCTH
(KA) npoBoanny o o0menpuHATHIM GopMyiaMm.

HccnenoBanue TUMOJIOBOH MPOOBI B CHIBOPOTKE KPOBHU
MPOBOJMIN 10 MeTony Mak-Jlarana; akTUBHOCTh aJlaHU-
HamuHoTpaHcpepassl (ATAT) n acnapraramuHoTpaHcde-
pa3sl (AcAT) B CHIBOPOTKE KPOBM OINPEEIISIIM METOJIOM
Paiirmana-®penkens Ha anmaparax Omroopar-02-ABJID-T
u poromerpe Solar PM 2111. IIpoBomwiu pacueT ko3¢-
¢durenra ae Putrca, 3naueHue kotoporo MeHbine 0,91
CBUICTENILCTBYET O MOPAKEHUH MEUCHHU.

OO0mmmit 60K B CBIBOPOTKE KPOBH OIPEIEIIsId OUypeTo-
BBIM METOJIOM, (DPAKIIMOHHBIH COCTaB OEJIKOB CHIBOPOTKH
KPOBH — TypOOIUMETPHUHBIM.

VY GonbHBIX KIMMYHO(MEPMEHTHBIM METO/IOM HCCIIEI0BaH
YPOBEHb aJIMIOHEKTHHA B IJIa3Me KPOBH TIOCPEICTBOM Hadopa
«EA2500-1, amumonextuH yenoBeueckuin» (ELISA) (;mabopa-
TOpHast Hopma 4-16 Hr/MiT) Ha OMOXMMHYECKOM aHAITH3aTope
Stat Fax 3200 («Awareness Technology, Inc», CLLIA).

Tabnuya 1. Knunuxo-anmponomempuueckue noxazamenu oonvrvix C/ 2 muna ¢ HAJKBIT
6 3agucumMocmu om ee cmaouu, (X+5z)

Tpynms1 I rpynna II rpynna I rpynna
Mokasarenn (cragus crearo3a), (ctagusa HACT), (ctaaus pudpo3a),
n=69 n=35 n=18
BO3PAacCT, TOABI 58,54+1,14 55,17+1,65 52,44+1,80
pocT, cM 169,33+1,27 167,54+1,44 167,89+2,00
Macca Tena, Kr 89,86+2.41 91,99+2,59 92,44+5,60
OT, cm 101,17£2,21 104,63+2,49 102,67+5,40
OB, cm 104,42+1,98 106,77+1,77 103,11+4,20
OT/Ob 0,97+0,01 0,98+0,02 0,99+0,02
UMT, kr/m? 30,88+0,86 32,52+0,79 32,55+1,20
npoaomkurenbHocts C, net 7,93+0,62 6,59+0,74 10,47£2,23
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CTaTHCTUYCCKYI0 00pabOTKy MONYYCHHBIX PE3YJIbTaTOB
HOPMAaJILHOTO pacIpeieIeH sl KOJINYECTBEHHBIX IIEPEMEH-
HBIX ONpEJEIISUIN NOCPeACTBOM KpuTepus: Konmoroposa-
CwmupHoBa. /{515 cpaBHEHUS ToKa3aTenel, KOTOpbIe Xapak-
TEPU3YIOTCS HOPMAJILHBIM pacIpe/ie]ieHHeM TPUMEHSITH
HemnapHbid t-kputepuit CteionenTta. [IpoBepKy HyNIEBbIX
CTaTHCTHYECKHUX TUIIOTE3 OTHOCUTENIBHO OTCYTCTBHS pa3-
JIMYUHA MEXTy TPYIIIaMK IPOBOJIMIIN Ha YPOBHE 3HAYMMO-
ctu 0,05. Bee BbIunciaeHus MpOBOIUIIUCH HA KOMITBIOTEPE
Pentium B cpene Windows XP ¢ ncrnons3zoBanuem mpo-
rpammHoro obecrieuenust Excel XP, STATISTICA v.6.0.

PesysnbTaThl U X odcy:xkaenune. Bee oOcienoBaHHbIC
0OJIbHBIC HAXOJIUJIUCh B COCTOSHUM CYOKOMIICHCAIIMH
YIIEBOZHOTO 0OOMeHa, ofHako yposeHb 'K, 6bu1 10cTo-
BepHo Bbimie y 6onbHbIx CJ] 2 Tuna ¢ HAXKBII B ctaaun
¢ubpo3a no cpaBHeHHIO ¢ 60bHBIMU CJ] 2 THIA B cCTaquu
HACT, 4o yka3bIBaeT Ha yXyAlLICHHE YIJICBOJHOIO 0OMeHa
C pa3BUTHEM COEIWHUTEIbHOW TKaHH, MPEICTaBICHHON
renarorutoM Ha ganHou ctaguu HAXKBII. [Tokazarenu
YIJICBOHOTO OOMEHA y 00CIeIOBaHHBIX OOJBHBIX TPEI-
CTaBJICHBI B TAOIHIIC 2.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HccnenoBanne nokaszaresnei JUMUAHOTO oOMeHa y 00JTb-
Heix C/] 2 tuna ¢ HAXBII Ha pa3nuyHbIX ee cTaausix
BBISIBUJIO IOCTOBEpHOE MoBbIieHne ypoBHa OXC, TUMO-
noBoi#t ipoOsr, TT, B-JIIT va craguu HACT o cpaBHEHHIO
¢ 6onpHbIMH HAXKBIT Ha cTanuu cTearos3a u HanbonblIee
YBEJIMYCHUE JAHHBIX IMOKa3areiel Ha ctaauu (Hudposa.
Hauboneumii yposens XC JITTOHII 3apeructpupoBan Ha
cranuu HACT. YkazaHHbIE U3MEHEHUS CBUIETENLCTBYIOT O
MPOTPECCUPYIONINX BOCHATUTEIBHBIX MPOLIECCAX B IEUCHU
C TeHJICHIIMEH K XpOHM3aIMHK Ipoliecca Ha (oHe 00IIuX
MeTabOIMUECKIX U3MEHEHHH B oprannime 0onbHbIX CJ]
2 tuna, a Hanunuue HAJKBIT criocoOCTByeT yXyAleHn o
MeTab0JIMYECKOTO KOHTPOJIS, KOTOPBINA UMEET yIIpyvatonui
XapakTep B YCJIOBUSIX COYETAHHON NMaTOJIOTUU, CKIIOHHON
K TIporpeccupoBanuio (Tabmuna 3).

[Ipu mccnenoBannu rnokasareseil OEJIKOBOro oOMeHa y
6onpubix CJ1 2 tuma ¢ HAXKBII Ha pa3nuuHbIX craausx
€e TeUCHMSI JIOKA3aHO CHIKEHHUE OEIKOBO-CHHTE3UPYOLIeH
(YHKIMH EYESHH 0 IAHHBIM aTbOyMHHA 1 KO3 pHIIeHTa
A/T. Haubornee oT4eTNIMBbIE U3MEHEHHS OTMEYAIOTCS Ha
cranuu Gudbposa (Tabmuua 4).

Tabnuya 2. Iokaszamenu yenesoonozo oomena y 6onvroix CH 2 muna ¢ HAXKBII
6 3asucumocmu om ee cmaouu, (X+53)

Tovine: I rpynna II rpynna III rpynna
Py (cTaaus crearo3a), (ctaguss HACT), (ctaaus puodpo3a), P
Iloxka3aren
n=69 n=35 n=18
I'K,,, MMOTTB/ 1T 8,54+0,31 8,59+0,41 9,80+0,86
'K, MMOnb/It 8,85+0,34 9,36+0,49 10,89+1,17
'K, MMOTIB/ 1T 8,32+0,32 8,13+0,36 9,71+0,71 p,,<0,05
AMIII. TJIHK. 4,41+0,37 3,91+0,32 3,67+0,50
HbA, , % 7,19+0,17 7,22+40,19 7,67+0,50
npuMeuaHue: p - 3HAUUMOCb PA3TUYULL npu CPAGHEeHUU NoKazameinel
cpeou 06Cn1edo8anHbIX 2pynn 60bHLIX O t-kpumepuio Cmviodenma
Tabnuya 3. IHokazamenu nunuonozo oomena y 6ononvix C/ 2 muna ¢ HAXKBIT
6 3asucumocmu om ee cmaouu, (¥ £53)
Ipynub: I rpynna II rpynna III rpynna
(cTaaus crearo3a), (ctagusa HACT), | (cragusi ¢udpo3a), P
Iloxa3areusn
n=69 n=35 n=18
OXC, MMoTTB/IT 5,57+0,14 6,05+0,27 7,17+0,48 p;<0.01
p, ,<0,05
OrITpPyOMH, MKMOJIB/JT 13,33+0,63 12,97+0,53 13,58+2,05
TUMOJIOBas Mpoda, e. JH. 2,41£0,20 2,96+0,41 4,28+0,52 %'310600051
XC JITIBII, mmos/n 1,15+0,06 1,21+0,06 1,12+0,14
KA 4,32+0,65 4,214+0,35 5,57+0,75
TT, MMoTIB/IT 2,25+0,30 2,77+0,19 5,00+0,64 P;;=0,001
p,,<0,001
XC JITHII, mmosb/n 3,40+0,19 3,68+0,20 3,84+0,45
XC JITTOHII, mmonb/n 0,83+0,05 1,19+0,08 1,03+0,24 p, ,<0,001
p,.<0,001
- + + -+ 13
B-JIII, Ex. 77,84+4,74 86,31+4,37 129,50+10,8 P, <0,001
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npumMeuarue: p - 3HAUUMOCMb PA3IUYULL NPU CPABHEHUU NOKA3amenell
cpedu 0bcned08anHbLx epynn 60abHbIx no t-kpumepuio Cmorodenma
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Tabnuya 4. okazamenu 6erkoso2o oomena y obcredosantuvlx oonvhwvix C/{ 2 muna ¢ HAXKBIT
6 3asucumocmu om ee cmaouu, (X+5z)

Tovime: I rpynna II rpynna III rpynna
Mokasarenn Py (cTagus crearo3a), (ctagusa HACT), (ctagus ¢pudpo3a), p
n=69 n=35 n=18

001wt 6eNoK, /71 78,04+1,19 76,46+2,68 83,57+1,66
anpOymuH, %o 55,16+1,14 55,68+2,08 49,94+1,48 P;;=0.01
p2_3<0,05

ro0ynuH o, % 5,69+0,53 5,81+0,91 6,58+1,10

TI00YIHH 0Ly, %o 9,55+0,45 9,71£0,90 9,72+0,93

B-rooymnuH, % 11,66+0,49 11,08+1,27 10,96+1,03

m100yuH v, % 18,01+0,69 17,77£1,11 22,78+2,46
K=A/T 1,26+0,06 1,30+0,13 1,00+0,05 p,;=0,001
p,,<0,05

NPUMEYAHUe: P - SHAUUMOCHb PA3TUYULL NPU CPAGHEHUU NOKA3ameneu
cpedu 0bcnedosannvlx epynn 6oabubix no t-kpumepuio Cmoiodenma

Tabnuya 5. Iokazamenu YHKYUOHATILHO20 COCMOSIHUSL newenu y 0bcaedosantvix oonvhbix CI] 2 muna ¢ HAXKBIT
6 3asucumocmu om ee cmaouu, (¥ £53)

I'pynnsi I rpynna II rpynna III rpynna
(cTaaus cTearo3a), (ctamusa HACT), (cragus ¢pudposa), p
Iloka3zaresb n=69 n=35 n=18

p,,<0,001

AcAT, MMOIB/IT 0,51+0,04 0,70+0,04 1,13+0,07 p,,<0,001
p,.<0,001

p,,<0,01

ANAT, MMOJIB/JT 0,71£0,11 1,06+0,05 2,04+0,16 p,,<0,001
p, ,<0,001

p,,<0,05

AcAT/AnAT 0,83+0,04 0,69+0,04 0,57+0,04 p,;<0,001
p,;<0,05

npuMedaHue: p - 3HAUUMOCHb PA3TUYULL NPU CPAGHEHUU NOKA3amenell
cpedu 0bcned08aHHbIX epynn 60abHbIX no t-kpumepuio Cmorodenma

Tabnuya 6. Yposenv aounonexmuna y 6ononvix C 2 muna ¢ HAXKBII ¢ 3asucumocmu om ee cmaouu, (X+5z)

I'pynnsl I rpynna II rpynna III rpynna
(cTagus crearo3a), (ctagusa HACT), (ctagus ¢pudpo3a), p
oxka3arensn n=69 n=35 n=18
aJUTTOHEKTHH P, 0,05
A ’ 5,14+£0,24 4,3040,28 3,5240,28 p, .<0,001
MKT/MJI 13
p2_3<0,05

npuMeuanue: p - 3HAUUMOCHb PA3IUYULL NPU CPAGHEHUU NOKA3amenell
cpedu 0bcnedo8anHbix epynn 60abHbx no t-kpumepuio Cmorodenma

Ormpenernerne (yHKIMOHAIBHOTO COCTOSHIS TIUCHH Ha ITO3/I-
Hux craausix HAYKBIT 1103BoMHII0 yCTaHOBUTE ITPOTPECCHPO-
BaHHNE AKTUBHOCTH BOCHAINTEIILHOTO TIPOoLiecca Ha CTAANsIX
HACT u ¢pubpo3a 1o JaHHBIM TpaHCAMUHA3 1 KOP(HUIIIeHTa
ne Putnca (coorHomenne AcA1/AnAT) (Tabmura 5).

VYpOBEHb aJUIIOHEKTHHA JOCTOBEPHO YMEHbINAJICS y
obcienoBanHbIX OompHBIX CJ] 2 THma ¢ HAXKBII ¢ mpo-
TPECCUPOBAHMEM OT CTAIHHU cTearo3a 10 ctaanu Gpudposa
(Tabnuma 6).

© GMN

OOHapyXUB 3HAYUTEIbHBIC HAPYIICHUS MeTa0oIndec-
KOro KOHTpoJIs Ha pa3nuuHbix craausx HAXBII y
6ompHBIX C/] 2 THIIA HAPSITy CO CHIDKEHUEM YPOBHS IIPO-
TEKTHBHOTO TOPMOHA )KUPOBOH TKaHU — aJUIIOHEKTHHA,
MPEICTAaBISICTCS AKTyaJlbHBIM HCCIIEOBAHNE KOPpEs-
IIMOHHBIX B3aMMOCBS3€H pa3IHMUHBIX METabOINIECKNX
MapaMeTpoB ¢ YPOBHEM aJUIIOHEKTHHA B IHUPKYJISAIIUH
JUISL TIOHUMAaHUs TaTOT€HETHYECKUX HapyLIeHUH Mmpu
KOMOPOHIHBIX 3200JICBaHUSIX.
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Tabnuya 7. Koppenayuonnvie 63aumocesnsu yposHs AOUNOHEKMUHA ¢ NOKA3AMENSIMU TUNUOO0SPAMMb]
U HEKOMOPbIMU NOKA3AMENAMU QYHKYUOHATLHO20 COCMOSIHUSL NeYeHU
Ha paznuunvix cmaousx HAXKBII y 6ononvix C/ 2 muna (no Hupcomy)

Mokasares I rpynna II rpynna III rpynna
(ctaaus crearo3a), n=69 | (cragusa HACT), n=35 | (cragus ¢pudpo3a), n=18
OXC, MMOIIB/IT -0,21% -0,005 -0,15
XC JITIOHII, MmMounb/n -0,34%* -0,3* 0,52%*
TT, MMOJIB/71 -0,12 -0,01 0,38%*
TUMoOJI0Bas mpoda, En -0,04 -0,34* -0,14
mestounast ochoraza, HMOJIB/C-JT -0,06 -0,46* -0,28

npumeuarue: * — 3HauumMocms paziuyuil npu cpassenuu noxazameinei (p < 0,05)

WudopmaTiBHBIE JaHHBIEC TTOMYYCHBI IIPU UCCIECIOBAHUT
KOPPEISIIIMOHHBIX B3aUMOCBS3€eil ypOBHEH aAMIIOHEKTHHA
n TI' na pasnmuuneix cragusx HAJKBII. Tax, BblsiBieHa
OTpHIIATENIbHAS KOPPEIALNOHHAS B3aHMOCBS3b yPOBHS
agunoHekTuHa u TI' ¢ BBIpayKEHHBIM [IPOrPECCUPOBAHUEM
HAXGBII ot cramuu creatoza k HACI, gero e mpomc-
XonuT Ha ctaauu GuOpo3a, rIe 3aperucTpupoBaHa TO-
JIOKUTETbHAS KOPPEISIINOHHAs B3aNMOCBA3b. OTMEUeHO
JIOCTOBEPHOE CHIDKCHHUE YPOBHS aJUIIOHEKTHHA HA CTAIHAX
HACT u ¢ubposa, a mpu mpoBEeACHUN KOPPEIAITHOHHOTO
aHanu3a ypoBHed aaunoHektuHa u TI' BbIABIEHO J0-
CTOBEpHOE CHIKEHUE ypoBHS TI' Hapsay co CHUKEHHEM
YPOBHS aJUITOHEKTHHA. [l0TydeHHbIE TaHHBIE MOYKHO 00b-
SICHUTH CHIDKCHHEM TTPOTEKTUBHBIX CBOICTB NCCIIELyeMOTO
TOPMOHA M BKJIIOUCHHEM aJJaNTallMOHHBIX MEXaHW3MOB B
narorenes pa3sutust HAXKBII myrem cHUKeHHS TOCTYILIe-
aus B reraroruT COKK u ocnoBHOrO nx ncrounuka — 1T, 3a
CUET yMEHBIICHUS MACCHI M Pa3MepOB (DYHKIIMOHUPYIOITHX
rermatoruToB. Ha ctaguu xe crearo3a u HACT, HaoOopor,
MIPOMCXOIUT W30BITOYHOE 0Opa3oBanue T B remaronute B
cocrtase JIITOHII, xoTopbie CrIOCOOCTBYIOT HAKOTUICHUIO
MIPOAYKTOB X MIEPEKUCHOTO OKHUCIICHHUS C MOBPEXKIAIOIINM
MEXaHH3MOM JICHCTBUS TETIaTOINTA, O YEM CBU/ICTEIBCTBY-
€T MOJIOKUTEINIbHAS KOPPEIJIAILIMOHHAS B3aUMOCBS3b YPOBHS
agumonektuHa U T Ha cragnu ¢pudpoza — r=0,5, p<0,02.

Takum 00pa3oM, HapsiLy CO CHIPKEHHEM YPOBHS aIUIIOHEK-
THHA TPOUCXOANT HAPYIIEHHE METa00INIECKOTO KOHTPOJIA,
KOTOpoe mposBisieTcs B yBenmueHnn yposas XC JITTOHIT
Ha CTaJWM CTEaTO3a; MOBBIIMICHUN yPOBHS THMOJIOBOM
mpoOsI, menouHoi gocdoraser Ha ctaauun HACT, a Ha
craanu (hubpo3a MPOUCXOANT CHIDKEHHE oOpa3oBanus TT
B renaronute B cocrase JIIIOHII, uto cBumeTensCcTByeT
00 HMCTOIIEHUN PE3EpPBOB TEMATOINTA CO CHIKEHHEM HX
CHHTE3HPYIONINX CBOKCTB (Tabmura 7).

B pesynberare mpoBeIeHHOTO MCCIIEIOBAHUS OIIPE/ieeHa
AKTyaJIbHOCTH U3Y4EHHS MaTOr€HETHIECKINX MEXaHI3MOB
pasButus HAXKBII, Tak kak HapyIeHHs MeTabOJIITYeCKOTO
KOHTPOJIS ¥ CHHKEHHE TIPOTEKTUBHBIX CBONCTB aIUITONH-
TOKIHOB y OOJBHBIX ¢ KOMOPOUIHOI maTonorueii mMeroT
OostpIIoe 3HAYEHHE JUTS JTAIBHEHIIIEr0 COBEpPIIEHCTBOBA-
HUSI ANATHOCTHYECKUX BO3MOXXHOCTEH, TPEeIyPeKICHUS
OCJIIOKHEHHH U IOBBIINIEHUS KaueCTBA JKU3HU JaHHOU
KaTeropuu OOBHBIX.
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BoiBonbI:

1. Ycranosneno, uto y 6onpubix CJ 2 Tnna ¢ HAXBII
Hapsay ¢ nposiBieHussMu P oTmeuaercst HapylieHue
XPpaHEHUs JINNH/I0B B )XUPOBOW TKaHH, YTO CIIOCOOCTBYET
passuturo HAXBIL.

2. MapamienbHO ¢ NPOrpecCUPOBAHUEM H3MEHEHUH B
TKaHu redeHu (cteato3 — HACT — ¢ubpo3) u 3amyckoM
Kackaaa MeTaboJMUecKuX cOOBITHI ¢ pOpMUpOBaHHEM
JUCIUIUIEMUH MPOUCXOAUT HAPYIIEHHE HKCIPECCUU
aJUIOHEKTHHA, MPOSBIAIOIIEECS B CHUKEHUU 1yBCTBU-
TENBHOCTH K nHCYMHY Ha ctaanu HACI u ciocobHoCTH
TICYCHN K JICTTOHUPOBAHMIO JINNIUIOB Ha cTaanu Guodposa.
3. ITo ypoBHIO aAUMIOHEKTUHA MOKHO IPOTHO3HPOBATH HE
TOJIBKO Pa3BUTUE CEPACYHO-COCYTUCTBIX OCIIOKHEHUHN, HO
u ctaguu pazsutus HAXBIIL.
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SUMMARY

ADIPONECTIN AND A VIOLATION OF META-
BOLIC CONTROL AT DIFFERENT STAGES OF
NONALCOHOLIC FATTY LIVER DISEASE IN
PATIENTS WITH TYPE 2 DIABETES

Dunaieva L., Dorosh E., Zemlyanitsyna O.,
Kravchun N., Karachentsev Y.

State Institution V. Danilevsky Institute for Endocrine
Pathology Problems National Academy of Medical Sci-
ences of Ukraine”, Kharkov, Ukraine

One of the urgent problems of Endocrinology is the study
of the mechanisms of formation and progression of non-
© GMN

alcoholic fatty liver disease (NAFLD) in patients with
diabetes mellitus (DM) type 2. Prognosis depends on the
stage of NAFLD in which the changes occur and secretion
of adipocytokines in the first place, adiponectin.

The aim of the study was to: define adiponectin levels in the
circulation of patients with type 2 diabetes at different stages of
NAFLD and its impact on the detection of metabolic changes,
the establishment of linkages with carbohydrate, lipid, protein
metabolism, and liver function. The study determined the rel-
evance of the study of pathogenetic mechanisms of NAFLD
in the future, because the violation of metabolic control and
reduce the protective properties of adipocytokines in patients
with comorbid disorders is of great interest to further improve
diagnostic capabilities, prevent complications and improve the
quality of life of these patients.

Keywords: type 2 diabetes, non-alcoholic fatty liver dis-
ease, adiponectin.

PE3IOME

AJUITOHEKTHUH U HAPYIIEHUE METABOJIA-
YECKOI'O KOHTPOJISI HA PA3JIMYHBIX CTA-
JIASIX HEAJIKOT OJIbHOM JKUPOBOM BOJIE3HA
INEYEHU Y BOJIbHBIX CAXAPHBIM JTMABETOM
2 TUTIA

Hynaesa WU.IL., Jlopou E.I'., 3emassaunsina O.B.,
Kpasuyn H.A., Kapauenuesn 10.1.

Tocyoapcmeennoe yupescoenue «MHcmumym npobnem
9HOOKpuHHOU namonoauu um. B.A. Jlanunesckoeo HAMH
Yipaunwry, Xapvros, Yrpauna

OnHOM U3 aKTyaJbHBIX IPOOIEM SHIOKPHHOJIOTUH SIBIIS-
eTcs U3ydeHHe MEXaHU3MOB (pOPMHUPOBAHUSA M IIpOrpec-
CHPOBAaHHS HEAJIKOTONBHON JKUPOBOH OOJE3HM TEeUeHU
(HAXKBII) y 6ompaBIX caxapHbM auadbetoMm (C) 2 Tuma.
IIporuro3 3aboneBanus 3aBucut ot ctaauu HAXBIL, npu
KOTOPOH MPOUCXOIAT N3MEHEHHS CEKPEIUN aJIUIOINTO-
KHHOB U, B IIEPBYIO OY€pPe/ib, aANTOHEKTHHA.

Llenbto nccnenoBaHus sIBUIOCH OINPENEIIEHUE YPOBHEH
AINTIOHEKTUHA B IIUPKYJSIINN y OOJBHBIX CaXapHBIM JHa-
6eToM 2 THTIa HA PA3IUYHBIX CTAANSIX HEAIKOTOIBHOM K-
POBOI1 O0NIE3HH TICUCHH, €TO BIUSHIS Ha METaOOTHIECKIEe
CABHTH M B3aWMOCBSA3EH C MOKA3aTeIsIMU YTJIEBOIHOTO,
JUTUIHOTO, 6ETKOBOTO OOMEHOB M (YHKIIHOHAIHHBIM
COCTOSIHAEM TEUYCHHU.

B pesynbrare mpoBEAEHHOTO MCCIIEI0BAHUS ONPEAEICHa
aKTyaJbHOCTD JabHEHIIEr0 N3y YeHHUs] TaTOT€HETHUECKUX
mexaum3MoB pa3sutus HAJKBII ¢ menbro coBepIieHCTBO-
BaHMS JTUATHOCTUYECKNX BO3MOXKHOCTEH, MPEmyTIpeK/ie-
HUSI OCJTIOKHEHUH ¥ TIOBBIIICHHS Ka4eCTBA )KU3HH JaHHOH
KaTeropuu OOIBHBIX.
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MN3YYEHUE YACTOTHI HOJTUMOP®PU3ZMA I'EHOB
VKORC1 1 CYP2C9 B IBYX PETMOHAX I'PY3UHN

Uxoxamse T.A., ’Kakaypuaze H.I., ‘byanze T.)K., 'Tanosumsuan M.H., lexxasa T.A.

YTounuccruir 2cocydapemeennviii ynusepcumem um. M. Jicasaxuweun;
2Tounucckuil 20cyoapcmeentplil meouyunckuil ynueepcumem, I pysus

M3yuenue reHeTHUECKO CTPYKTYPbI MOMYJISIIIUH SBISETCS
3HAYMMON COCTABHOM 3MMIEMHUOJOTNYECKUX UCCIIEN0Ba-
Huil. OT 3HAHUSA TEHETHYECKOW CTPYKTYPHI MOMYJISALINN
[0 aJUIeNIsIM OTIEIBHBIX T€HOB, MPSIMO WJIH KOCBEHHO
3a[IeHICTBOBAHHBIX B T€X WM MHBIX MATOIOTUIECKHUX IIPO-
eccax, B 3HaYUTEIHFHON CTETICHH 3aBHCAT Kak oO0Imas
CTpaTerus 3IpaBOOXPAaHEHUS B JAHHOM PETHOHE, TaK U
3(h(HEeKTUBHOCTh METUKaMEHTO3HOH Tepanuu. OcobeHHO
MHTEPECHBIM B JIaHHOM aCIEKTe MPEACTaBISIETCS Ompe-
JIeJIEHWE YacCTOT HOCHUTEJIEH pa3HbIX COYETAHUM aljienen
TCHOB, MPOIYKTHI KOTOPBIX UMEIOT OONBIIOE 3HAYCHHE B
3¢ PEeKTUBHOCTH aHTHKOATYJISTHTHOM TEPAINu PH cep/iey-
HO-COCYIHCTHIX 3a00JICBAHUSAX.

W3BecTHO, 4TO MPH JIeYEHUH TPOMOO30B OTHUM 13 Hanbo-
Jiee MPUMEHSIEMbIX aHTUKOAryJISTHTOB sIBJIsSIeTCs BaphapuH,
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mpemnapar Tpynmsl KymapuHoB. Jledenue BapdapuHOM
npu Tpombo3ax (B CILIA, B cpeqrem, 6onee | MumroHa
MAIMEHTOB B FOJ IPHHUMAIOT Bap(haprH) B 3HAYUTEIHHOMN
CTETICHH CBS3aHO C PUCKOM KPOBOTEUEHHH, UTO SBIISICTCS
BEJlylIeH MPUUYMHON TOCIUTAIM3ALUNA U JIETAIbHOTO UC-
xoma [15]. Mcxons m3 3TOr0, MepBOCTENEHHOE 3HAYCHHE
MUMEEeT pacyeT HeoOXOAMMOM 103kl BapdapuHa, KOTOpas
MOXXET BapbHPOBATH B IIUPOKUX MPEneiax I PasHBIX
nHIUBUI0B (O6onee uem B 20 pas). Bapdapun cHmxkaer
CBEPTHIBAEMOCTH KPOBH IIyTEM MHTHOUINHA KOAUPYEMOTO
VKORCI reHoM of1HOM U3 CYyOBEIUHUI] MYTBETHOCITKOBOTO
KOMITJIEKCa MOKCU penyKkTasbl BuTamunaa K [9].

M3BectHO, uTO Baphapun siisiercst cmeckio (S)- u (R)-
BaphapuHOB. OCHOBHBIM OEJIKOM, YYaCTBYIOIIMM B METa-
6osm3me Bapdapuna, siBisieTcst nutoxpom P-450, pepment
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OTBETCTBEHHBIN 32 yCBAaUBAHNE aKTUBHOTO S-OHAHTHOMEPA,
kogupyembiii CYP2C9 reHoM: UMEHHO OT €ro KaTaauTH-
YECKOM aKTUBHOCTH 3aBUCHUT, B OCHOBHOM, KOHIIEHTPAIIUS
Bap(dapuHa B riasme kposu [8,17].

O6a rena - CYP2C9 u VKORCI1 nonumopdusl, npen-
CTaBJICHBl HECKOJIBKUMHU aJIJICIbHBIMU BapuaHTamMu. B
YaCTHOCTH, B konupytouieit yactu rena CYP2C9 unentu-
¢unmpoBans! mects Mytaui. K KIIMHUYeCKH 3HAYUMbIM
BapuanTam otHocsaTcss CYP2C9*1 (T.H. «IUKUI THIT»)
u ero 2 amnensHbie popmbl (CYP2C9*2 u CYP2C9*3).
C mocneAHUMH AByMs aJUICNSAMHU CBS3aHBl YMEHBIIICHUE
Mmerabonueckoii adpexrnBHOCcTH Ppepmenta CYP2C9 u
MIOBBIIICHHBIH pucK KpoBoTeueHus [ 12]. Uro kacaeTcs no-
numopdubix BapuantoB VKORC1 reHa, oH1 00beMHCHBI
B Tpex rarorpynmnax: AA, AB u BB. OcHoBHOM npHuuHOi
KpOBOTEUYEHUH SIBIISIETCS, C OIHOM CTOPOHBI, BHICOKUH ypO-
BeHb Bap(hapuHa B KPOBH, YTO, B CBOIO OYEPE/ib, 3aBUCHUT
OT TOTO, HOCHTeJIeM Kakoi aiutenbHol hopmbel CYP2C9*1
siBisiercst nHauBUL. C IpyToit CTOPOHBI, 00JIBIIOE 3HAYCHUE
uMeeT Takke HocutenbcTBo Bapuanta VKORCI rena,
OT KOTOPOTO 3aBUCUT AKTHBHOCTBH SIMOKCUJA PEIYKTa3bl
Butamuna K. J[nst o0onx reHoB rmokasaHa pasHasi 4actoTa
nonumopdusma ajuiesel B pa3InyHbIX Momyssiuusix [15].

Meron, npuMeHsieMblii B HACTOsIIIEE BPEMs JIsl PEryJin-
poBaHus 1036l Bap(haprHa MPU U3yUYCHUH HACCICHUS B
I'py3un, 3aHMMaeT MHOTO BpEMEHHU U CBSI3aH C OIpE/eIICH-
HBIMU TPYAHOCTAMU. METOA0IOTUYECKUM HOBIIECTBOM,
npeiaracMbIM HAMHU B TAHHO# padoTe, sIBJISICTCS 00HApY-
JKEHHE MyTalui, PEJCTABIECHHbBIX OJIHOHYKJICOTHIHBIMU
3aMEHaMHM B M3y4aeMbIX I'€Hax, T.€. TCHOTHUIIMPOBAHHUE
- ONpeJIeTICHUE OJHOHYKIICOTHTHOTO TTOJIMMOp(hU3MA.

Llenbio TaHHOTO MCCIIEAOBAHMSI SIBUJIOCH OIpEJeIeHNe
YacTOT Pa3HbIX BAPUAHTOB ICHOTHUIIOB IO AJIEISIM JABYX
reHoB - VKORCI1 u CYP2C9 y xureneit Camerpeno (3a-
najHas [pysus) u r. Tounmcu.

Marepuana u MeToabl. VMccrnenoBanus NpoBOAMIUCH C
WCIIOIB30BaHUEM BEHO3HOUM KpoBH skuteseit Camerpeno
u r. TOwucw, U1 KaXI0H rpyIbl HCCIIET0BAINCh: KITU-
HUYECKH 37I0POBbIC JOHOPBI M MAIMEHTHI C TPOMOO3aMH
(0 25 UHAMBUIOB TS KAKI0W rpymmbl). [l BEIIBICHUS
aNJIeTbHBIX BAPUAHTOB U3Y4aeMbIX T€HOB, OTIIMYAIOIIIXCSI
€IMHIYHBIMH 3aMEHAMH HYKJI€OTHA0B, HCIIOIH30BAIN Me-
tox ToHko# ammmudukanmu JJHK (SmartAmp), npumens-
JIUCh ITpaiiMephl, MEUCHHBIE PA3HBIMHU JIIOMUHUCIIEHTHBIMU
kpacurenaMu. HeobxoqumMeble U1t peakiiuy MoJuMepu3a-
[[1M areHTsI (TI0JIMMepasa, HyKJICOTHIbI, TIpaiiMepsl) K 00-
pasiiaMm KpoBH HCIIOJIb30BaJIH B YCIOBHAX OoKca. Peakuus
amMIUTM(UKALIH, ONIPE/IeTICHUE OJJTHOHYKIICOTHIHBIX 3aMEH
Y TeHOTHITUPOBAHHUE ITPOBOIMIIOCH C HCIIOJIB30BAaHUEM TYO-
ckanepa (ESE Quant Tube Scanner) - cienaibHOro npu-
00pa, YCIEIIHO UCTIOJIb3YEMOTO B 3THX IIEJISIX U OCOOCHHO
yAOOHOTO NMPH AMUIEMHOIOTHYECKUX UCCIeI0BAHUX [6].
IIpoBoauscst yuer roMo-(JIOMUHAHTHBIX U PEIIECCUBHBIX )
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nu FeTepOSI/IFOTHI)IX HOCI/ITCH@ﬁ 10 K TUKHUM» U MyTaHTHI)IM
amtensm reaoB VKORC1 u CYP2C9.

CrarucTuyeckyro 00pabOTKy HaHHBIX JUIsl TTOKa3aTels
MIPOIIEHTa HOCUTENEH TOTO MJIM HHOTO BapuaHTa FeHOTUIIA
MPOBOAMIIH 110 (hopMmyIie:

n(100 —n)
N

[JIE N - MPOIIEHT JAHHOTO BapHaHTa FeHOTHNA (TOMO- WK
reTepo3urora), N - 4iciIo UCCISIOBAHHBIX UHIUBUIOB.

CpaBHeHHUE JBYX BEJMYHUH JJs MOKa3aTenel JTro0bIX
napaMeTpoB MPOBOJMIOCH C HCIONIb30BAHUEM KPUTEPHUS
CroronenTa (t):

M 1 M 2

2 2
\my +m,

PesyabTarsl M uX o0cy:kaeHue. Pe3yabTaTsl H3yueHUs
9acTOT BCTPEYAEMOCTH Pa3HBIX F€HOTHMIIOB IO AJUIEISM
rena VKROCI B nonysmsinusix Camerpeno u 1. Tonnmcu
OKa3aJINCh pa3HbIMU (puc. 1,2).

t=

100

90
W 3g0posbie

80
NauneHTsbl

70

60
50 3

%

a0k

30 -
20 1 %

*
107 .
*
o]

TOMO3MrOTbl AMKOTO TUMA

reTeposunroTbl FOMO3UTrOTbl MYTAHTbI

Puc. 1. Yacmoma ecmpeuaemocmu pazuvlx 2eHOMUNOE no
eeny VKORCI 6 nonynayuu Cameepeno
* - pasnuya mexcoy nokasamensimu oocmogepua, p<0,001

C nauOonplIell 4acTOTON B MCCIIEOBAHHON MOMYIISIUH
310pOBBIX JOHOPOB peruona Camerpeno o reny VKORC1
BCTpEUYAINCh TeTepo3uroTsl (reHotun AB) - 47%; Ha oo
TOMO3HUTOT «IuKoTo» (AA) 1 MmyTaHTHoro reHoruna (BB)
npuxonuiock 37% u 16%, coorBeTcTBeHHO. B rpymme
M3Yy4YeHHBIX TAIMEHTOB ¢ TpoMOo3aMH mpeodiananu
roMo3uroTsl aukoro tuma (90%); ¢ MeHblIel 4acToToi
(10%) ObUIM TIpEACTaBIICHBI TETEPO3UTOThI; MYTAHTHBIC
TOMO3HIOTHI HE BBISIBJICHBI BOOOIIIE.

COOTHOIIIEHHE YaCTOT FT€HOTUIIOB Y 3/I0POBBIX TOHOPOB
r. TOuKCcH He OTIIMYANIOCH OT MOKa3aTeiei ist 3M0POBOI
rpynmnsl perroHa Camerpeno; 4to KacaeTcsl U3y4eHHOI
IPYIIIbI MAIMEHTOB ¢ TPOMOO3aMH, 3/1eCh TaKXKe, KaK U B
perrnone Camerpeno, npeodiagan roMO3UTIOThl JJUKOTO
tuna (60%), XoTs pa3HHIa B 3HAYUMOCTH MEXIY IMOKa-
3aTCIIIMU JOMUHAHTHBIX TOMO3UTOT U I'€TCPO3UTOTHBIX
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Hocurene (40%) He Obuta cTONb pe3kol. MyTaHTHBIE
TOMO3HUTIOTHI HE HAOMIOJAINCh U B 3TOM CIIydae.

70

® M 370po8ble NauyeHTbl

60

50

ok
ok
40 8
X 30 -
20 - *
N .
0 *

rOMO3uroTbl AUKOro Tuna

reteposuroTbl rOMO3UroTbl MyTaHTHOrO

™na

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

romo3urot coctaBuiia 20% u 10%, cOOTBETCTBEHHO.
Takum 0Opa3oM, B M3yueHHBIX momyssiusx Camerperno
u . TOnnmcu Habmroancst NoJIMMop(U3M reHOTHIIOB U B
otHomennu CYP2C9 rena.

90

sk M 3p0posbie

sk naumeHTbl

*

rOMO3UrOTbI AMUKOTO TUNa reTepo3unroThl FOMO3UrOTbl MyTaHTHOTO

TMna

Puc. 2. Yacmoma ecmpeuaemocmu pazuvlx 2eHOMUN0E no
eeny VKORC1 6 nonynayuu 2. Tounucu

* - pasnuya medxcoy nokazamensimu docmosepra p<0,001;
** - pasnuya medcoy nokazamensimMu HedoCmosepHa
p<0,05

CrneyeT OTMETUTh, YTO NOJMyYCHHbIE HAMH PE3YJIbTaThl,
YKa3bIBAIOIIHE HA PA3JINYMs B YaCTOTAX PA3HBIX BAPHAHTOB
rerotunos no reny VKORCI, coracyores ¢ JaHHBIMU
suteparypsl [10].
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Puc. 3. Yacmoma ecmpeuaemocmu pazuvlx 2eHOMUNOE no
eeny CYP2CY9 ¢ nonynayuu Cameepeno
* - pasnuya medicdy nokazamensmu oocmosepra p<0,001

Uto KacaeTCst 4aCTOThI BCTPEUAEMOCTH Pa3HBIX BAPHAHTOB
rerotumna no amensm CYP2C9 rena, pe3ynbTarsl aHAIN3a
IPYIIIBI 37I0POBBIX IOHOPOB B 00EUX M3Y4EHHBIX MOITYJIsi-
nusix - Camerpeno u r. Toumucu (puc. 3,4), yKa3bIBakoT,
YTO MPeo0IaTAIONIIM BAPHAHTOM SIBJISIFOTCSI TOMO3HIOTHI
JIUKOTO THUMA: Ha UX JOJII0 mpuxoautcs 77% Bcex wuc-
CJIeIOBAaHHBIX JIMII; JOJSI TE€TEPO3UToT cocTapisieT 23%;
MyTaHTHI)Ie TOMO3UI'OTHI B rpynnax I/I3y‘IeHHLIX 3)10pOBI)IX
JTOHOPOB 00CUX PETHOHOB HE OOHAPYKCHBI.

CoorTHolleHne 4acToT reHoTunoB no amiensiM CYP2C9
reHa, B IpyIIax ManyueHToB ¢ TpoMO03aMu 110 Hcclierye-
MBIM pErMOHaM 0Ka3ajloch pa3HbIM. B pernone Camerperno
MalMEeHThI C TeHOTHIIAMH - TOMO3HIOTHI 110 IMKOMY TeHY U
TeTepO3UTOThI BCTPEUAIUCH TOYTH C OJJMHAKOBOM YacTOTOM
(51% u 49%, cCOOTBETCTBEHHO); MyTaHTHBIE TOMO3UTOTEI
He BbIsgBJIeHbl. Cpeau nanueHToB TOMIMCCKOro peruoHa
npeo0asanM BapuaHTOM OKa3aluCh FOMO3HUIOTHI
nukoro tumna (70%), a yactoTa reTepo3uroT 1 MyTaHTHBIX
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Puc. 4. Yacmoma ecmpeuaemocmu paznvix 2eHOmMunos no
eeny CYP2C9 ¢ nonynsayuu e. Tounucu

* - paznuya medxncoy nokasamensimMu 00CmosepHd
p<0,001; ** - paznuya medcoy noxazameniimu Heoo-
cmogepua p<0,05

B HayuHoli tuTeparype, NOCBSIEHHOW N3yUYEHUIO YaCTOT
BCTpeuaeMocTH ajnenbHbIXx BapuanTtoB CYP2C9 rewna,
YKa3bIBACTCsI Ha MIMPOKUH TTOJUMMOP(HHU3M MO Pa3HBIM M0~
nymsiuusm [7,11,14]. Ha ¢one oO1iero npeodiaganus au-
KOT'0 aJIJIeTIst YACTOTHI TOMO- ¥ TeTEPO3UTOTHBIX BApUAHTOB
B Pa3HbIX MOMYJIIIUAX pa3nuyHbl. Kak oTMedanocs Bele,
6enxoBblii mpoayktT CYP2C9 rena urpaer BeaylIlyto poib
B MeTabonu3Me BaphaprHa U OT €ro aKTUBHOCTH 3aBHCUT
KOHIIEHTpallUs TpenapaTa B 1mia3me kpoBu. C apyroi
CTOPOHBI, U3BECTHO, YTO Bap(hapHH KaKk aHTUKOATYJISTHTHOE
cpenctBo nHakTuBUpyeT koaupyeMelii VKORCI renom
NPOJYKT - OAMH U3 (DAKTOPOB CBEPTHIBAEMOCTH KPOBH.
CrenoBarenpHO, MPH JICYSHUH TPOMOO30B KPUTHUYECKOE
3HaUeHHE UMeeT JJ03UpoBaHue BapdapuHa, T.K. CIUIIKOM
BBICOKAs /1032 HECET BBICOKMH PHUCK KPOBOTEUECHHUU, a
CJIMILIKOM HM3Kasi 103a Oynet HeahdexruBHOIt. Mcxons u3
YKa3aHHOTO, MPU OMpPEEeICHUN UHANBUIYATbHON 03B
BapdaprHa peraromiee 3Ha4eHHEe UMEET 3HaHHE COYCTaHUs
amtenbHbIX BapuanToB CYP2C9 n VKORCI reHos.

Jlist onpenencHus 1036l aHTUKOATYJISIHTA - BapdapuHa
MPE/JIOKEHBI AITOPUTMBI, OCHOBAaHHbBIC Ha JAHHBIX (ap-
MaKOT'€HETUKU. BONBIIMHCTBO MoJeneil yuuThIBaeT BO3-
pacT, 1o, TIOoMIalb MOBEPXHOCTH TeJNa, COMYyTCTBYIOLTHE
MEIMKAaMEHThI, KIMHUYeCcKre Toka3anus [16]. OquH u3
Hauboee 4acTo HUTHUPYEMBIX aITOPUTMOB, TIO3BOJISFOIITUX
OLICHUTH 703y BapdapuHa (Mr/1eHb) ObLT OCHOBAaH Ha MO-
JIeTM PErPeCcCUu anroput™a ao3uposanws [ 13]:

[0,68 —0,0135 x Bo3pact (romsi) — 0,24 x CYP2C9*2—0,37
x CYP2C9*3 — 0,241 x VKORCI1 + 0,062 x pocrt (cm)]?,

rae, CYP2C9 reHOTHITBI MAIUEHTOB € ajiesamMu * 1, *2 u *3
cootBeTcTBYIOT reHotumy 0, 1 niu 2. B cnyqae VKORC1
- reHotunty GG cootBercTByeT 1, reHotuny GA cooTBeT-
CTBYyeT 2, M TEHOTUITY AA COOTBETCTBYET 3.

Heckombko omyOmIUKOBaHHBIX aITOPUTMOB JTO3UPOBAHUS
Bap¢apuna (Bammurronckuit ynusepcutet, UCSF, Jlync-
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BUJUT, 1 Hprokaci) ¢ 1enpo onpeaeneHnus UX TOYHOCTH
OBUTHM COMOCTABIICHBI C PACYETAMH JI03bI IIpenapara npu
PETPOCIEKTUBHOM aHaJW3€ B MOMYJSINHU MallUeHTOB,
NOJIBEPraBIINXCs JJINTEIbHOW CTaOUIBHON Tepanuu
Bapdapunrom [4,2]. VKORC1 u/unu CYP2C9 nomumop-
(Gu3M ImpencTaBieH B psijie alrOPUTMOB KIMHHYECKOM
JTIO3UPOBKH B MMEPCIEKTUBHBIX KIMHUUYECKUX HCCIEA0BA-
Husx [1,3,5]. s noaaep:xkanus papMaKkoJIOTHUCCKUX U
KJIMHUYECKHUX aJITOPUTMOB OBLT CO31aH HEKOMMEPUECKHUit
caiitT -www. WarfarinDosing.org.

B 3akitodyenue, ciieyeT OTMETHTh, YTO B MPE/ICTABIICH-
HOW paboTe BBISBICHA 3HAYUTEIbHAs BapHaOEIbHOCTh
TEHOTHIIOB B TPYIIaXx 30POBbIX JIOHOPOB M MAIMEHTOB C
Tpombo3amu B peruone 3amaauoii [ py3un — Camerperno u
1. Tounucu. 3Hanue NoMMOP(HBIX BApUAHTOB N3yYEHHBIX
renoB VKORCI1 u CYP2C9 sBnsiercst 3Ha4UMbIM (paKTO-
POM JuIst OBICTPOTO PEryIMpOBaHUs 103kl Bap(haprHa Kak B
NpoLIECcCe JICYCHUs], TAK U B LEJISIX PEBEHIUH TPOMOO30B.

BaaromapuocTb. PaboTa BbINONIHEHA B paMKax IPOEKTa
SRNSF-04/20 — STCU/5890. ABTOpCKHii KOJUIEKTUB BBIpa-
JKaeT OiarogapHoCTh Anekcanpy Jlexana 3a MOCTOSTHHOE
KOHCYJIbTUPOBAHUC MPH BBINIOJHCHHUNU I[aHHOﬁ pa60T1)1.
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SUMMARY

FREQUENCY OF POLYMORPHISM OF VKORC1
AND CYP2C9 GENES IN TWO REGIONS OF
GEORGIA

tJokhadze T., ’Kakauridze N., ‘Buadze T.,
1Gaiozishvili M., 'Lezhava T.

v, Javakhishvili Thilisi State University, *Thilisi State
Medical University, Georgia

The aim of the research was to study the frequency of
VKROCI1 and CYP2C9 genes different alleles for healthy
donors and for patients with thrombosis, in two regions
of Georgia — in Samegrelo and in Tbilisi and to reveal the
interdependence of the studied genes products in the treat-
ment of thrombosis with warfarin.

Warfarin is an anticoagulant, causing the inactivation of
the VKORCI1 gene product, which is one of the clotting
factors. The protein product of CYP2C9 gene is involved in
the metabolism of warfarin. Genotyping of blood samples
for studied genes alleles was carried out using a tube scan-
ner (ESE Quant Tube Scaner), allowing to identify SNPs.
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In the studied group of patients with thrombosis from
Samegrelo region the wild-type homozygotes by the
gene VKORCI were - 90%; heterozygotes - 10%; mutant
homozygotes have not met at all. In the studied group of
patients with thrombosis from Tbilisi, also predominated
homozygous wild type (60%); heterozygotes were - 40%;
mutant homozygotes were not met. The genotypes of
healthy donors fromTbilisi does not differed from the same
indicator of of Samegrelo (homozygous “wild” AA - 37%;
genotype AB - 47%; and mutant genotype - BB - 16%).

In patients with thrombosis, from Samegrelo, wild-tipe
homozygotes and heterozygotes by CYP2C9 gene were
almost the same rate (51% and 49% -, respectively);
mutant homozygotes were not revealed. In patients from
Thilisi, the frequency of wild-type homozygotes was 70%,
heterozygotes and mutant homozygotes was 20% and 10%
- respectively. The ratio of the frequencies of CYP2C9 gene
alleles in healthy donors from Tbilisi and Samegrelo is not
different - wild-type homozygotes - 77%; heterozygotes -
23%; mutant homozygotes in both regions were not met.
VKORCI and / or CYP2C9 genes polymorphisms are
presented in a number of clinical dosing algorithms and
in prospective clinical trials.

It is revealed the significant variation of genotypes in
patients with thrombosis (in both studied regions), which
indicates the importance of as in treatment process, as well
as for the prevention of thrombosis.

Keywords: VKROCI gene, CYP2C9 gene, genotype test-
ing, thrombosis, warfarin.

PE3IOME

N3YYEHUE YACTOTBI HIOJIUMOP®U3MA T'E-
HOB VKORC1 1 CYP2C9 B IBYX PETHOHAX
I'py3un

Ulxoxanze T.A., 2Kaxaypunze H.I'., ‘Byanze T.)K.,
Tanosumsuiam M.H., JJleskaBa T.A.

Tounuccxuii 2ocyoapemeennulii yHueepcumen um.
U [lcasaxuweunu, *Tounucckutl 20cy0apcmeennblil me-
Quyunckuil ynusepcumem, I py3usi

N3ydena yactora HOCUTENEH Pa3IMUHBIX aJlIe]Iel TCHOB
VKORCI1 u CYP2C9 cpenu 310pOBBIX TOHOPOB U MAIIUEH-
TOB ¢ TpoMO03aMu B IByX pernoHax [ pysuu — Camerpeso
ur. Tounucu. AKTyallbHOCTb HCCIIEIOBAaHKs 00yCIIOBIICHA
B3aMMO3aBUCUMOCTBIO IPOAYKTOB M3Yy4YaC€MbIX I'€CHOB B
mpoIiecce JieueHus: Tpom0030B Bapdapuaom. Bapdapus,
KaK aHTUKOAryJIsIHT, BbI3BIBACT WHAKTUBALIUIO MPOAYKTa
rena VKORCI, siBistroriierocst OnHUM 13 (pakTopoB CBEp-
THIBAEMOCTU KpoBH. benkobiit npoaykt rera CYP2C9
ydacTByeT B MeTabonu3Me Bapdaprna. [ eHorunupoBanue
00pasioB KPOBH 110 aJUIEIISIM U3Y4aeMbIX I€HOB POBO/IU-
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JIOCh ¢ Hcnonb3oBanueM TyO-ckanepa (ESE Quant Tube
Scanner), TO3BOJIAIOIETO OMPENENATH OJHOHYKICOTHTHBIN
nOAUMOP(HU3M.

B rpymnme nanueHToB ¢ TpoMOO3aMH JKUTENEH peruoHa
Camerpeno, nzyueHHbix 1o reny VKORCI, roMo3urotsr
JIUKOTO THIIA OTpeneuianch B 90% ciiyuaeB; TeTepO3UTOTHI
- B 10%; MyTaHTHbIE TOMO3UTOTHI HE BBISBICHBI BOOOIIIE.
B r. TOunucy B M3yueHHOM TpyIiIie MaueHToB ¢ TPOMOO-
3aMH, TaKXke, Kak u B pernone Camerpeno, npeodiaganu
TOMO3HUTOTHI JUKOTO THIIA, UX yacTtoTa cocraBuiaa 60%;
retepo3urot - 40%; MyTaHTHbIE TOMO3UTOTHI TaKXke HE
oOHapy»eHbl. Pacnipe/iesieHre TeHOTHITOB CPE/IH 37I0POBBIX
JOHOPOB I TOMIIMCH HE OTIIMYANIOCH OT TAKOBBIX I'PYIIIIBI
peruona Camerpesno (TOMO3HUTOTHI «ITUKOT0» AA TeHOTH-
na — 37%; renorun AB - 47%; na nonto mytantHoro BB
TeHOTHUIIA IPUXOAUIOCH 16%).

B peruone Camerpesno B rpymme NarideHTOB ¢ TPOMOO-
3amu nipu u3ydennu ameneid CYP2C9 reHa roMo3UroTsl
IO INMKOMY I'CHY MU I'€TCPO3UTOTHI ONPEACTINUIIUCH TTOUTHU C
onuHakoBopit yactotor (51% u 49%, cOOTBETCTBEHHO);
MYTAaHTHBIC TOMO3UT'OThI HE BbIABJICHBI. Cpe)m IIalMEHTOB
TOwmMcckoro pernoHa 4yactoTa rOMO3HMIOT JUKOTO THIIA,
TeTepO3UroT U MYTAHTHBIX TOMO3HUTOT coctaBuia 70%,
20% u 10%, coorBeTcTBeHHO. COOTHOIIEHHUE YACTOT
ameneit CYP2C9 rena y 370poBbIX J0HOPOB TI. TOmmncu
u pernona Camerpero He OTIIMYAIOCh - TOMO3HUIOTHI JIU-
KOTO THIIA BCTPEYAIHCh C YaCTOTON 77%: reTepOo3UroThl C
4acTOTOM - 23%; MyTaHTHbIE TOMO3UTOTHI HU B OJTHOM U3
HCCICAYCMbBIX PETMOHOB HE BLIABJICHBI. HOJ’II/IMOp(bI/ISM
VKORCI1 wn/unu CYP2C9 reHoB npeicraBieH B psije
AJITOPUTMOB KJIIMHUYECKOMN JO3UPOBKHU B MEPCIICKTUBHBIX
KIIMHUYCCKUX UCCJICAOBAHUMX.

BrisBiena 3HauuTenbHas Bapua6ean00TL T'€HOTHUIIOB B
M3YYCHHBIX I'pynIax 310POBbIX JOHOPOB M MAIIUCHTOB
¢ Tpombo3amu B peruone Camerpeno u r. TOumucu, 94to
YKa3bIBacT Ha HCOGXOI[I/IMOCTL N3YyUYCHHS I'CHOTUIIA KaK B
MMpo1eCcCe JICYCHU MAIUCHTOB, TaK U B LCJIAX IPCBECHI NN
TPOMOO30B.
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POJIb TEHETHYECKOI'O IIOJIMMOP®U3MA TOLL-LIKE PEIIEIITOPOB 4 1 7
B PA3BBUTUU XPOHUYECKOI'O I'EITATUTA C
N TEHAEPHBIE OCOBEHHOCTHU UX PACIIPEJAEJEHUSA

Cusosa JI.M., Kosaab T.U., Kaiinames WU.I1., Uiabuenxo B.U., lyounckas I.M.

Buicwee cocyoapcmeennoe yuebnoe 3agedenue Ykpaunvl
«Yxpaunckas meouyunckas cmomamonocuveckasn akaoemusy, Ilonmasa, Yxpauna

Bupyc renarura C (BI'C) no ceii neHp SBIs€TCS ONHOM
U3 OCHOBHBIX IPUYNH XPOHUYECKUX 3200JIeBaHUIl TIeye-
Hu (EASL, 2015). B Mupe HacunteiBaercst 130-150 miH.
6onbHBIX XpoHnueckuM renatutom C (XI'C), exxerogHo
ot covyeranHbix ¢ XI'C 3a0oneBaHuil MeYeHU yMHUpaeT
okxosio 500 teic. (WHO, 2015); B Gmmxkaitmue 20 mer
MPOTHO3UPYETCS NajbHeHIIee yBeINUEHNE CMEPTHOCTH
[10].

W3BecTHO, 4TO BpOXKACHHAs UMMYHHAsi CUCTEMa UTPaeT
OITPEICIISIIONILY O POJIb B IEPBUYHOM 3aIIMTE OpraHu3Ma OT
NIaTOTEHOB, PACTIO3HABAHNE KOTOPBIX 3aBUCUT OT CEMEHCTBA
peuentopos Toll-like (Toll-like receptors - TLRs). B mo-
CJIeIHME ToJIbl BO3poc uHTepec Kk udyuenuto TLRs u oco-
OeHHOCTEH MX (yHKIIMOHHUPOBAHHMS MPH MHPEKIIMOHHBIX
3aboneBanusx. C nedexramu TLRS cBs3bIBatOT O0JICE BBI-
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COKYIO BOCIIpUMMYNBOCTD K ONIPCACIICHHBIM I/IH(I)eKHI/IHM,
TSDKEJI0e TeUeHUE U PUCK JieTalibHOro ucxorna [2-4]. C Touku
3penust nzyuenust XI'C ocoOblii HHTEpeC MPe/ICTaBIISIOT T'eHbI
TLR4 u TLR7. TLR4 B3aumMoneicTByeT ¢ MPOTCUHOBO 000-
JIOYKOI BUPYCOB M Pacrio3HaeT BUPYCHBIE CTPYKTYPHBIE OCIIKH;
nvranzioM reHa TLR7 siisiercst oqnonenodeunas PHK [3,9].
B Hayunoli iuTeparype 00CyKIaacTcst poib monmuMopdusma
Asp299Gly (rs4986790) rena TLR4 u GInl1Leu (rs179008)
rera TLR7 B marorenese u pa3utuu ocnokaenuit npu XI'C,
a Tarke 3(PEeKTUBHOCTD ero JieueHus [5-8,11-14]. Omnaxo,
JIaHHBIC O PACIIPOCTPAHEHHOCTH ITUX TTOIMMOP(HHU3MOB CpEIU
60mmpHbIX XI'C HemMHOTrOUHCIIeHHsI [6-8,11,13].

Y4uThIBast 3HAYMMYIO POJIb OTIPEACICHHOTO TeHETHYECKOTO
(hoHa M M3MEHEHHH MMMYHOJIOTHYECKOTO CTaryca B pas-
BUTHHU XPOHUUECKHUX 3a00JICBAHUIL, OTIpe/ielICHN e TeHEeTH-
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YECKUX MapKepoB, aCCOIIMMPOBAHHBIX ¢ pa3ButHeM XI'C,
SIBJIIETCS AKTyaJIbHOW HAayYHO-IIPAKTUYECKOH 3a1a4eid, pe-
LIEHUE KOTOPOH B JJaJIbHENILIEM [TO3BOJIMT MPOTHO3MPOBATH
TSKECTh TEUCHUS] U UCXOJ JAHHOM [1aTOJIOrUHU.

Llenblo mcclieioBaHus SIBUWIOCH U3Yy4YEHHE PAacIpocTpa-
HeHHOCTH nomuMophu3mMoB Asp299Gly (rs4986790) rena
TLR4 u GInl1Leu (rs179008) rena TLR7 y 6051bHBIX XpO-
HUYeCcKUM renarutoM C B LEJIOM U C YU4ETOM I'€HJIEPHOTO
pacrpeieneHus.

Marepuan n metoabl. /[ nocTUXKEHUs MTOCTaBICHHON
L[EJIN TIPOBEACHO MCCIIeIOBAHUE C UCTIONb30BaHUEM METO-
JIUKH «CITy4aii-KOHTPOJIbY, B KOTOPOE OBIIO BKITFOUEHO 125
6onpHbIX XI'C, HaxoauBIIKUXCS Ha JeueHuu B [TonraBckoit
00J1aCTHOM KIMHUYECKOW MH(PEKIMOHHON OOJBHHUIIC.
Cpenu Hux 48 (38,4%) »xenuws u 77 (61,6%) MyXx4uH,
Bo3pacT - ot 20 10 63 net (cpenuuii —40,78+0,86). [pynmy
MOMYJISIIMOHHOTO KOHTPOJIS Ul U3YyYEHHUs PacmpocTpa-
HeHHocTH nojuMopdusma Asp299Gly rena TLR4 cocra-
BuiH 90 mpakTHUeCKH 310pOBbIX kuTesnei IlonraBckoit
obmactu: xeHiuH — 40 (44,4%), myxuunn — 50 (55,6%),
st Glnl1Leu rena TLR7 — 85: sxenmun — 38 (44,7%),
MyxkauH — 47 (55,3%). dnarno3z XI'C ycranaBiauBaics
cormacHO MexTyHapoaHOM Kitaccudukanuu oosesneit 10
nepecmotpa (MKbB X) u mesxnyHapoaHo# KiiacCupUKaum
oosesneit meuenu (Jloc-Anmxkenec, 1994).

[Momumopdusiii yuactok Asp299Gly rena TLR4 reno-
tunuposanu MeronoMm IIIP ¢ ucnonbzoBaHueM OIUIO-
HYKJICOTHIHBIX MPaiMepoB, aMILTH(UKAIMS TPOBEIcHa
Ha ammundukarope «Tepuuk» (OO0 «HIIO JHK-
Texnonorus», Poccust), monumopdusiii yaactok Glnl1Leu
reHa TLR7 - metonom [P B pexxrme peasibHOro BpeMeHu
C VICTTIOJIb30BaHUEM CIICI(DUUECKUX OJUTOHYKICOTHHBIX
npaiimepoB, ammnpukarop «T Jlaiity (OO0 «HITO
JIHK-Texnomnorusa», Poccus).

Pacnipesenetne HaOMIOMACMBIX YaCTOT aJiyIesieii M TCHOTHITOB
HCCIICYEMbIX TCHOB OIICHHBAIIM HA TIPEIMET COOTBETCTBUS
paBHoBecuto Xapau-BaitnOepra (HWE) ¢ ucrons3zoBanuem
KPHTEPHSI ¥, pacueT MPOBOIIIN Ha OHJIAHH-KAJIBKYJISATOpAX,
JIOCTYIIHBIX 110 cchutkaMm http://gen-exp.ru/calculator or.php,
http://www.oege.org/software/hwe-mr-calc.shtml, ipu p>0,05
paBHOBECHE CTATUCTUUECKU JTOcTOBepHOE [15].

Crartuctudeckas o0pabOTKa pe3yybTaToOB HCCICIOBAHUS
npoBeieHa nocpeacTeom nporpammer SPSS 17.0 (CIIA)
METOJaMH BapUAIllMOHHON CTATHCTHUKHU, MPUHATHIMU B
Menuiuue. CpaBHeHUE YacTOT T'€HOTUIIOB M aJlenei
MPOBOJIUIN C MOMOIIbI0 TouHOTO Tecta Dumepa (F).
KonnuecTBEHHYIO OICHKY CBSI3M MEKIY ABYMS PsiiaMu
OMHApPHBIX TPU3HAKOB POBOMIIM NPH MOMOIIH Kodddu-
LIMeHTa paHroBoil koppemsuuu Crnupmena (r). Puck pas-
BUTHS 3200JI€BaHMSI PACUUTHIBAIIN KAK OTHOILICHUE [IIAHCOB
(OR) c ykazanuem 95% noseputenbHoro uurepnana [95%
CI] n z-craructuxu, rae BenuunHa 95% CI xapakrepu-
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3yeT CTENeHb J0Ka3aTeIbHOCTH JIaHHBIX, a 3HAYCHHE P
(z) yka3pIBaeT Ha BEPOSTHOCTH OTKJIOHEHHUS HYJIEBOI
runote3sl (https://www.medcalc.org/calc/odds_ratio.php)
[1]. OR=1 paccmarpuBanu kak orcyrcTBue, OR>1 — kak
MOJIOKHUTENIbHYIO (TTOBBIILICHHBIH PUCK PAa3BUTHS M1ATOJIO-
run), OR<I — kak oTpunaTeabHyI0 (MOHMKEHHBIN PUCK
Pa3BUTHS MATOJIOTUH) ACCOIMAIIMIO aJUIEIIsl WIIM TEHOTHIIA
¢ 3a0osneBanreM HysneBbiMu rumnore3amu siBJIsUTCH COOT-
BerctBue HWE u orcyrcrBue acconmanuii (OR=1). s
BCEX BHJIOB aHAJIM3a CTaTUCTUYECKU 3HAYMMBIMH CUUTAIIH
pazmuns npu p<0,05, npu p B uatepsaie ot 0,05 mo <0,1
OTMEYaJIi TCHACHIIMIO K JIOCTOBEPHOCTH.

Pe3ynabTaThl M uX 00cy:xkaeHne. B pesynsrare moiexy-
JISIPHO-TEHETHYECKOro obcnenoBanus 125 6ombabix XI'C
u 175 310pOBBIX BBIABIEHBI KaK «JIUKHE» - ASp299Asp,
GIn11Gln, Tak u «MyTaHTHBIe» TeHOTUIIBI — Asp299Gly,
GInl1Leu, LeullLeu uccnenyembix reHoB. [ OMO3UTOTHBII
reHotun Gly299Gly rena TLR4 ne onpenernsiicst, 4To cooT-
BETCTBYET IaHHBIM HAy4YHOM JIUTEPATypPhI O €ro HU3KOH Ya-
cTOTE B nmomyJsiuuu [2,6,8,12]. Pacnipenenenne reHOTUIOB
BCEX M3YYEHHBIX MOJIUMOpP(HU3MOB cooTBeTcTBOBANO HWE
kak cpenu 6onbHbIX XI'C, Tak 1 'y 310poBBIX (Tabmuia 1).

[Ipu cpaBHHUTEIBHOM aHAJIM3C¢ TEHOTUIIOB M aJIICICH TO-
sumopgHoro okyca Asp299Gly rena TLR4 ycraHOBICHBI
CTaTUCTUYCCKU 3HAYMMbIC Pa3JIN4YuA MEKIAY 60J'ILHI)IMI/I
XI'C u 3n0poBbIMH (Tabiua 2).

CornacHO mpeAcTaBIeHHBIM B Tabiuile 2 JaHHBIM, reTe-
po3uroTHeIi renotun Asp299Gly 1ocToBepHO yallle BbISB-
ssiics y 6onmbHbIX XI'C. Tak, «aukuiiy renotun rena TLR4
HaOmonancs y 84,8% o0ciieloBaHHBIX, «KMyTaHTHBIN - y
15,2%, 4TO TOCTOBEPHO OTINYAJTIOCH OT 3/I0POBBIX, CPEIU
KOTOPBIX TOMO- U Te€TepO3UroTHbIe reHoTUIlel TLR4 BBI-
SIBIISLIUCH ¢ 4acToTor 96,7% u 3,3% COOTBETCTBEHHO,
TO ecTh yactoTa nonumoppusma Asp299Gly rena TLR4
cpenu 6onbHbIX XI'C B 4,6 pa3a mpeBblIIaia aHaJIOTHUHBIH
MoKazarelb NonyasaiuoHHoTo KoHTpos (p=0,005). ITo-
JIYYCHHBIC HJaHHBIC MOATBEPIKACHBI KOPPEIAIMOHHBIM
AQHAJIHU30M, COTIIACHO KOTOPOMY MEXJY IFeHOTHUIIOM
Asp299Gly u XI'C cymiecTByeT A0CTOBEpHas mpsiMast
koppemsiiuonHas cBa3pb (r=0,193, p=0,004). IIpu pac-
yeTe nmokasarens OR ycranosieno, uro XI'C pa3BuBa-
ercst B 5,2 pasa yamie y jaui ¢ reHotunom Asp299Gly
reHa TLR4, OR=5,19 [95% CI 1,48-18,14], p=0,009.
Pe3ynbraTel CpaBHUTEIBHOTO aHAM3a YacTOT ajjiesneit
COMIaCyroTcsd ¢ JaHHbIMU U3YUYCHUA 4aCTOT T€HOTUIIOB!
HOpMaJbHBIH (299Asp) ¥ moaMMOpPPpHOU3MEHEHHBIH
(299Gly) amnenu rena TLR4 y 6onpabix XI'C BeTpe-
ganuch B 92,4% u 7,6% cnydaes, y 310poBbIX - 98,3%
u 1,7% COOTBETCTBEHHO, U3 YErO CIEYyeT, UTO ayielb
299Gly y 6onbubix XI'C onpenensuiics B 4,5 pasa vaiie,
yeM y 310poBbIx (p=0,007; r=0,133, p=0,006). ITo nan-
HBIM pacueta nokazarenss OR nannuue amnens 299Gly
reHa TLR4 B 4,9 pa3a nossimaet puck pazsutus XI'C,
OR=4,85[95% CI 1,41-16,65], p=0,012.
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Tabnuya 1. Pacnpeoenenue eenomunos u anneneti eenos TLR4 u TLR7 y 6onvhbix XI'C u 300po6wix

Ien HWE, Yacror H
et Bri6opka Tenorun | N.O N.E 1 acrora obs, D
noJuMop puszm d.1=1 ajiens H
Asp/Asp
(AA) 106 106,72
- Asp/Gly 0,85 A=0,924 | 0,152
Xre,n=12s | SR 19| 1736 | 236 | 60076 | o1s0 | ©0%6
TLR4 GlylGly 0,72
(GG)
(Asp299Gly) AVAD | 57 | 5703
(AA) ’
310poBbIe, Asp/Gly 3 295 0,03 A=0,980 0,033 0.0
=90 (AG) : ©=0,87) | G=0,017 | 0,033 ’
Gly/Gly 0 0.03
(GG) ’
GIn/Gln
(AA) 102 101,25
_ Gln/Leu 0,56 A=0,900 0,168
XIC,n=125 | 700 20 | 250 | Zoue | T=0100 | ouso | 0067
TLR7 L‘z‘;%eu 2 1,25
(GInl1Leu) GIn/GIn 63 61.84
3 G(III?/IE) : 1,01 A=0,853 0,224
JI0POBEIE, eu , =0, , i
n=85 (AT) Y 1 2132 1 =032 | T=0147 | 0251 | 17
Leu/Leu 3 184
(TT) ’

npumeuanue: N.O. u N.E. - nabniodaemas u oxcudaemas wucieHHOCMb 2eHOMUNOS, Kpumepuil x> UCnOIb308aH
07151 OYEHKU COOMBEMCMEUSL HAOII00AEMO20 PACHpedelenust 2eHOMUNog oxcuoaemomy npu HWE;
d. f. - uucno cmeneneii c60600b; H |, u Hexp - HabIIVOaemMas u odcudaemas 2emepo3ucOmHOCHb, COOMEEMCMBEHHO,;
D - omnocumenvruoe omxioneHue HabadaemMou 2emepo3ucOmHOCHL O OAHCUOAEMOT

Tabruya 2. Pacnpedenenue uacmom eenomunos u anneneti eena TLR4, abc. (%)

T'eHoTHIIBI M aJLJ1€JIH XI'C, 3n0poBbie, °
TLR4 n=125 n=90 p(F) OR [95% €I P @
Asp299Asp 106 (84,8) 87* (96,7) 0.005 0,19 [0,05-0,67] 0.009
Asp299Gly 19% (15,2) 33,3) ’ 5,19 [1,48-18,14] ’
* -
299Asp 231(92,4) 177* (98,3) 0.006 0,20 [0,06-0,70] 0.012
299Gly 19* (7,6) 3(1,7) 4,85[1,41-16,65]

npumeyanue: * - cmamucmuuecku snauumvle paznunus, p (F) - mounwviii mecm @uwepa, p (z) — z-cmamucmuxa

Tabnuya 3. Pacnpedenenue uacmom cenomunos u auneneii eena TLR7, abe. (%)

e s | s | e | ORs%Cn P
GInl1Gln 102 (81,6) 63 (74,1) 0931 1,54 [0,79-3,00] 0.196
GlnllLeutLeullLeu 23 (18.,4) 22(25.,9) : 0,64 [0,33-1,25] :
GlnllLeu 21 (16,8) 19 (22.,4) 0,371 0,70 [0,35-1,40] 0315
LeullLeu 2(1,6) 3(3,5) 0,396 0,44 [0,07-2,71] 0,380
11Gln 225 (90,0) 145 (85.3) 0,167 1,55 [0,85-2,80] 0,146
11Leu 25 (10,0) 25 (14,7) 0,64 [0,35-1,16]

CpaBHUTENBHBIN aHATIN3 YaCTOT FT€HOTUIIOB M ajulesiel Mo-
mmopduoro soxyca Glnl1Leu rena TLR7 crarucrrdaeckn
3HaYMMBIX pa3nuanii Mesxxay 6ombHbIME X1 C 1 3110pOBBIMI
He BbISIBII (Tabnuma 3).

Kak crmemyer w3 maHHBIX TaOMHUIEI 3, pacyeT TOYHOTO
tecta @uniepa u OR cTarucTuuecky 3Ha4NMOM pa3HULIBI
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MEXy HAJIMUNEM «IUKOr0» M «MyTAHTHBIX)» T€HOTHIIOB
n aymenu 11Leu rena TLR7 y 6ompHbIx XI'C 1 310pOBBIX
He BBISIBIII. B 11erom, monmmMoppHOn3MeHEHHBIE TEHOTUTIB
GInl1LeutLeullLeu rena TLR7 perucrpupoBanuce y
18,4% 6ompubx XI'C 1 25,9% 3M0pOBBIX, 3 HUX TeTe-
posurotHslii renotun GlnllLeu onpenensiines y 16,8% u
22,4%, romozurotHelii LeullLeu —y 1,6% u 3,5%, co-
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OTBETCTBEHHO. KOppensuoHHbIH aHaTN3 CBA3M MEXKIY
XI'C n nanmmuuem nonumopdusma resa TLR7 He BbIsBHIL.

AHanu3 pactipoCTpaHEHHOCTH T'€HOTHUIIOB U ajliesieli reHa
TLR4 renaepHbIX pa3nuyuii He BBIABUI: Y MyxkuuH ¢ XI'C
yacrora rerorumna Asp299Gly cocrasuna 16,9%, y xeH-
uwH — 12,5%, B rpymne nomyssiiioHHOro KOHTposst — 2,0%
u 5,0%, coorBercTBeHHO. OHAKO HAOIIOAAIOCH MTPEOO-
nananue B 8,5 pa3 «MyraHTHOro» reHoruna Asp299Gly
cpenu MyxunH ¢ XI'C B cpaBHEHHHU CO 3A0POBBIMHU
(p=0,008; =0,232, p=0,009). [Tpu pacuere nmokazareinst OR
BBISIBIICHO, YTO Haymu4uue noaumopduszma Asp299Gly rena
TLR4 B 10 pa3 nossrmaeT puck pazButst XI'C y My>k4nH
(OR=9,95 [95% CI 1,25-78,69], p=0,029). V sxeHmuH
CTaTUCTHYECKHU TOCTOBEPHON Pa3HHUIIBI IO JAHHOMY MPHU-
3HaKy HE BBISBJICHO.

W3ydeHne reHJepHbIX 0COOCHHOCTEH pachpeeeHHs
«myTaHTHBIX» reHoTunoB GlnllLeu n LeullLeu rena
TLR7 noka3ano, uto y My»x4uH ¢ XI'C 1aHHbIC T€HOTHUIIHI
onpeaensnuck ¢ yactoroit 13,0%, y 3mopoBbix — 14,9%,
cpenu sxeHuH — 27,1% u 39,5%, cOOTBETCTBEHHO, UTO
0Ka3aJI0Ch CTaTHCTUYECKH HEAOCTOBEPHBIM. ' oMO3UTOT-
Helid rerotun Leullleu BBIABISUICS TONBKO y 00CieIO-
BaHHBIX sxeHIH (¢ XI'C —4,2%, 310poBbie — 7,9%). OT-
MEUYEHO TaKKe Npeodiajanue NoIuMOp(HHON3MEHEHHBIX
rerotunoB TLR7 cpenu sKeHITUH, YTO MOXKHO OOBSICHUTD
X-XpOMOCOMHOH JIOKaJIM3auuend naHHoro rexa. Tak, re-
votunel GlnllLeutLeulllLeu rena TLR7 y sxeHIuH ¢
XTI'C BoisiBisunCh B 2,1 pasa vaiie, yem y Mmyxuut (27,1%
mpotus 13,0%), ¢ TeHAeHIINEH K TOCTOBEPHOCTH COTJIACHO
pacudera TouHoro tecta @umepa (p=0,059), mokazarens
OR (OR=2,48 [95% CI 0,99-6,24], p=0,052) u craru-
CTUYECKU 3HAYUMO MO pe3yJabTaTaM KOPPEISIHOHHOTO
anammza (r=0,177, p=0,048). Yactora amnens 11Leu TLR7
y ’KeHIuH coctaBuia 15,6%, y myxuut — 6,5% (p=0,028;
OR=2,66 [95% CI 1,14-6,20], p=0,022), ¢ npsimo# Kop-
pemsiionHoi cBsizbio (1=0,148, p=0,019). B rpymnme no-
MYJSIUOHHOTO KOHTPOJISI «MYTaHTHBIEY» T€HOTHUIIBI TeHa
TLR7 Tak:xe perucTpUpoBajluCh IPEUMYIIECTBEHHO Y
skeHIuH — 39,5% (myxunnsl — 14,9%, p=0,013; OR=3,72
[95% CI 1,32-10,47], p=0,012), 4TO MOATBEPKAAIOCH
KoppensanuoHHbIM aHanmuszoM (r=0,279, p=0,010), an-
nenb 11Leu — 23,7% u 7,4%, coorBerctBenHo (p=0,004;
OR=3,85 [95% CI 1,51-9,81], p=0,005), xoapurment
koppensnuu - 1=0,228, p=0,003.

BeiBOabI:

1. YV 6onbubix XI'C nonuMoppHOM3MEHEHHBIH TeHOTHUI
Asp299Gly rena TLR4 BoisiBisincst B 15,2%, ansiens
299Gly — B 7,6%, uTo B 4,5-4,6 paza mpeBbIIACT UX Ya-
CTOTBI B IpyTIIe MOMyISIIMOHHOTO KoHTpos (3,3% u 1,7%,
cootBeTcTBeHHO, P<0,01).

2. Hannuwe B reHome nomumopdusma rena TLR4 mox-
HO paccMaTpuBaTh B KaueCTBE MPEJUKTOpPA Pa3BUTHS
XI'C, akTopamu NOBBINIEHHOTO PUCKA SIBISIOTCS T'€HO-
tunt Asp299Gly u amrens 299Gly (OR=5,19, p<0,01 u
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OR=4,85, p<0,05, COOTBETCTBEHHO).

3. MMoaumopduousmeneHubiec renotunsl GlnllLleu u
LeullLeu rena TLR7 perucrpuposaiuce y 18,4% 00iib-
HbeIX XI'C, u3 Hux rerepo3urotHeiid reHorun GlnllLeu
omnpenensics y 16,8%, romosurorasiii LeullLeu—y 1,6%,
0e3 CTaTHCTUYECKON Pa3HHUIBI C MOMYJISIHOHHBIM KOH-
Tponem (25,9%, 22,4%, 3,5%, coorBeTcTBeHHO, p>0,05).
4. «MyTtanTHbIe» reHoTUIB reHa TLR7 nocToBepHoO yaie
omnpezaessuick y 6onbpHbIx XI'C (27,1%) u y 300poBBIX
(39,5%) weHmmH B cpaBHeHUH ¢ MyxunHamu (13,0% u
14,9%, cootBeTcTBeHHO, p<0,05).

JIMTEPATYPA

1. I'pmwxOoBckuit A.M. JloBepuTenbHbIe UHTEPBAIIBI IS
YacToT U Joneii. Dxojorus yeiaoseka 2008; 5: 57-60

2. Nyounckas ['M., [Ipuiimenko H.O., Kaiinames WN.I1. u
1p. Ponb nomimopduzma reno TLR-2, TLR-3, TLR-4 npu
rpurre. Gergian medical news 2014; 7-8(232-233): 51-55.
3. Koanpuyk JI.B., CButuu O.A., I'ankoBckas JI.B u ap.
Poub Toll-monoOHBIX peLenTopoB B aTorene3e HHPEeKIu-
OHHBIX 3a00seBaHmi yenoBeka. Kypckuii HayqHO-ITpaKTU-
yecKkuil BecTHUK «UenoBek u 310poBse» 2012; 2: 147-152.
4. Turos JLIL. ITpoTHBOBUPYCHBIN MIMMYHHUTET: MOJICKYJIAP-
HO-KJICTOYHBIC MEXaHU3Mbl, 3aKOHOMEPHOCTU PAa3BUTUA U
ummyHonaronorus. benopyc. men. sxypnan 2008; 3: 28-35.
5. Agindez J.A., Garcia-Martin E., Maestro M.L., et al.
Polymorphism of the TLR4 gene reduces the risk of hepa-
titis C virus-induced hepatocellular carcinoma. Oncology.
2012; 82(1): 35-40.

6. Al-Qahtani A.A., Al-Anazi M.R., Al-Zoghaibi F., et al.
Toll-like receptor 4 polymorphism with hepatitis C virus
infection in Saudi Arabian patients. BioMed Research
International. [Internet]. 2015 Oct [cited 2015 Nov 12];
[about 9 p.]. Available from: http://www.researchgate.net
7. Ascar E., Ramadori G., Mihm S. Toll-like receptor 7
rs179008/GInl1Leu gene variants in chronic hepatitis C
virus infection. J Med Virol. 2010; 82(11): 1859-1868.

8. de Souza Pires-Neto O., de S4 K.S.G., Santana B.B.,
et al. Lack of association between polymorphisms of
the TLR4 gene and infection with the hepatitis B and C
viruses. Mediators of Inflammation [Internet]. 2015 Aug
[cited 2015 Nov 12]; 9: [about 7 p.]. Available from: http://
www.researchgate.net

9.Kawai T., Akira S. The role of pattern-recognition recep-
tors in innate immunity: update on Toll-like receptors. Nat.
Immunol. 2010; 11(5): 373-384.

10. Messina J.P., Humphreys 1., Flaxman A., et al. Global
distribution and prevalence of hepatitis C virus genotypes.
Hepatology 2015; 61(1): 77-87.

11. Nieto JC., Sanchez E., Roman E., et al. Cytokine pro-
duction in patients with cirrhosis and TLR4 polymorphisms.
World J. Gastroenterol. 2014; 20(46): 17516-17524.

12. Peri¢ M., Bosnjak Z., Sarkanj B. et al. Polymorphisms
of Toll-like receptors 2 and 4 in chronically infected hepa-
titis C patients from north-east Croatia. Arch Virol. 2015;
160: 297-304.



GEORGIAN MEDICAL NEWS
No 1 (250) 2016

13. Schott E., Witt H., Neumann K_, et al. A toll-like re-
ceptor 7 single nucleotide polymorphism protects from
advanced inflammation and fibrosis in male patients with
chronic HCV-infection. J. Hepatol. 2007; 47: 203-211.
14. Taghavi SA., Damangir H., Kamali Sarvestani E., et al.
Relation between C.32 A>T polymorphism in TLR7 and
response to treatment in chronic HC V-infection. Armaghan
Danesh. 2009; 14(2): 105-116.

15. Wigginton J.E., Cutler D.J., Abecasis G.R. A note on
exact tests of Hardy-Weinberg equilibrium. Am J Hum
Genet. 2005; 76: 887-893

SUMMARY

THE ROLE OF GENETIC POLYMORPHISMS
TOLL-LIKE RECEPTOR 4 AND 7 IN THE CHRONIC
HEPATITIS CAND GENDER FEATURES OF THEIR
DISTRIBUTION

Sizova L., Koval T., Kaidashev 1.,
Ilchenko V., Dubinskaya G.

State Higher School of Ukraine “Ukrainian Medical Sto-
matological Academy”, Poltava, Ukraine

The aim of the study was to investigate the prevalence of
polymorphisms Asp299Gly (rs4986790) TLR4 gene and
GlInl1Leu (rs179008) TLR7 gene in patients with chronic
hepatitis C in general and in gender distribution. To achieve
this goal the study using the methods of “case-control”,
which included 125 patients with chronic hepatitis C who
were treated in the Poltava Regional Clinical Hospital of
Infectious Diseases. The group of population control for
the study of the prevalence of polymorphisms Asp299Gly
TLR4 gene included 90 healthy residents of the Poltava
region, for GInl1Leu gene TLR7 - 85. Gender groups were
equivalent. The study found that in patients with chronic
hepatitis C genotype Asp299Gly TLR4 gene was detected
in 15.2%, allele 299Gly - in 7.6%, which is 4.5-4.6 times
higher than their rate in control group (3.3% and 1.7%,
respectively, p<0.01). The presence of polymorphism of the
TLR4 gene in the genome can be considered as a predictor
of development of chronic hepatitis C, factors of increased
risk are the Asp299Gly genotype and the allele 299Gly
(OR=5.19, p<0.01 and OR=4.85, p<0.05 respectively).

Polymorphic genotypes GInllLeu and LeullLeu of the
TLR7 gene recorded in 18.4% of patients with chronic
hepatitis C, among them GlIn11Leu heterozygous genotype
was detected in 16.8%, homozygous LeullLeu - at 1.6%,
with no statistical difference from the population control
(25.9%, 22.4%, 3.5%, respectively, p>0.05). “Mutant”
genotypes of the TLR7 gene were determined significantly
more often in women with chronic hepatitis C (27.1%) and
in healthy people (39.5%) comparing to men (13.0% and
14.9%, respectively, p<0.05).

© GMN

Keywords: gene, genotype, polymorphism, chronic hepa-
titis C, the gender distribution.

PE3IOME

POJIb TEHETHYECKOT O NTOJIUMOP®U3MA
TOLL-LIKE PELEINITOPOB 4 1 7 B PASBBUTUN
XPOHHUYECKOI'O 'EITATUTA C U TEHJAEPHBIE
OCOBEHHOCTH UX PACITPEJEJIEHUS

Cuzosa JI.M., Koaan T.U., Kaiinames N.II.,
HNapuyenxo B.U., lyounckas I.M.

Buicuiee cocyoapcmeentoe yuedbnoe 3aeedenue Yxpaumol
«Yxpaunckaa meouyunckas cmomamonocuveckas axkade-
musy, [lonmasa, Ykpauna

Lenpro ucciienoBaHys SBUIIOCH U3YYEHHE PacIpoCTpa-
HeHHOCTH TomuMophu3mMoB Asp299Gly (rs4986790) rena
TLR4 u GInl1Leu (rs179008) rena TLR7 y 601bHBIX XpO-
HUYECKUM TereTuToM C B IIeJIOM H C y4eTOM I'eHIEPHOTO
pacrpeneneHus.

Jns mocTH)KeHUs MOCTABIEHHON LENH NMPOBEINEHO HC-
CJIE0BAHME C MCIOJIb30BAaHUEM METOAMKH «Clydaii-
KOHTPOJB», B KOTOPOE OBLIO BKIIOUEHO 125 OOITBHBIX
xpornyeckuM renetutom C (XI'C), HaxoguBmmxcs Ha
nedeHnn B [loaTaBckoit 00IacTHOH KITMHIYECKON HH(EK-
IIMOHHOH OonbHULE. [ PyHITy NOMYIAIIMOHHOTO KOHTPOJIS
JUISL U3Y4YEHUsl PaclpOCTPaAaHEHHOCTH MOIUMOpdu3mMa
Asp299Gly rema TLR4 coctaBunu 90 mpakTudecku
310poBBIX skuTenei [TonraBckoii obmactu, s Glnl1Leu
rena TLR7 — 85. Ilo renaepHOMYy NpU3HAKY TPYIIIHI
ObUTH paBHOLIEHHBIMHU. B pe3ynbprare nccienoBaHus Bbl-
SBIICHO, 9T0 ¥ 60apHBIX XI'C monmuMoppHOU3MEHEHHBIN
reHotun Asp299Gly rena TLR4 BousiBisics B 15,2%,
amnens 299Gly — B 7,6%, uto B 4,5-4,6 paza nmpeBsImacT
UX YaCTOTHI B TPYTIIE MOMYJIAIHOHHOTO KOHTPos (3,3%
u 1,7%, coorBercTBeHHO, p<0,01). Hanmune B reHOME
nomumop¢du3ma rera TLR4 MoxHO paccMmaTpuBaTh B
KagecTBe mpeaukTopa passutus XI'C, ¢pakropamu mo-
BBIIIEHHOTO PHUCKa SBIAIOTCA TeHOTUN Asp299Gly u
amens 299Gly (OR=5,19, p<0,01 u OR=4,85, p<0,05,
COOTBETCTBEHHO).

[Momumopduoumsmenennrie reHoTunsl GlnllLeu u
LeullLeu rena TLR7 peructpuposanucs y 18,4% 6oib-
HeIx XI'C, n3 HUX Terepo3uroTHbli reHotun GlnllLeu
ompenenscs y 16,8%, romosurorasiii Leul | Leu—y 1,6%,
6€e3 CTaTHCTUYECKON PA3HHUIBI C MOIYISAIHOHHBIM KOH-
Tponem (25,9%, 22,4%, 3,5%, coorBeTcTBeHHO, p>0,05).
«MyTtanTHbIe» reHotunbl reHa TLR7 noctoBepHo yare
onpezaessuucs y sxeHImH ¢ XI'C (27,1%) u 'y 310poBBIX
(39,5%) B cpaBHeHnH ¢ Mmy>xunHamiu (13,0% u 14,9%, co-
oTBeTCTBeHHO, P<0,05).
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A9boydy

TLR4 s TLR7 agbg60L 93938 m@ 950l 9698&0-
3960 3modm®xobdol Gmeo JoOmboggmmo C
393530@ 0L 2ob30moMgdsdo s Jomo yobofoggdols
39b0gO gm0 mogoligdy®gdsbo

. Lobmgs, @. 3Mmgoeo, 0. 3o0©sdgq0, ©. 0ghgbjm,
3 70063500

9305060l gdomanglbo Lobfogem o glgdyamgds
“9305060l badgoozobem LEMIsGmEmyoy@o o go-

093057, 3@ A o35, 3650bs

330930l dobobl [omdmopagbos TLR4 s TLR7
396930L 2969003700 3m@odm@gobdols dgb§ogas
(Asp299Gly - 154986790 o rs179008) Jombogyemo C
39350000 ogo0d4me3gddo dmaosbmdsdo s gqb-
OO0 gobofoemgbols gomgsgolifobgdom.

Bo@oms aodmygeggs dgmmwon "dgbmbggge-gmb@®e—
0", Omdgaodo hoMmgeo ogm Jombogymo C 3g-
353 0G0m 5350d4mMR9d0,H03egdoz d39@bsgnmdobgb
3me@ogol Lodbodgm  genobogy®  0bggdaon®  bo-
ogodymeamdo. TLR4 9960l Asp299Gly 49690490
3o@odm@gobdol aogd3gegdols dglslfsgamow
3odmygmomo Logmbd@mem xagao dgeaobs 90
3MoJBogymee  xsbdhmgards 3o®ds, bmaney TLR7
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3960l GlnllLeu - 85 xobddmgards 306ds. @ 9bogdgeno
60'dbols dobgogom gggens xR0 0gm gdgogoegbdg®o.

a@odgogmo  ggegzol Fgrgaer godmgmobe.,
Omd  JOmboggmo C 3935GoGom  ogodymegdols
15,2%-1 s@dmashbws TLR4 99601 3menodm@ggemsw
‘dggeoao Asp299Gly g9bm@Eodo, sengano 299Gly
- 7,6%, Goi 4,546 s@gds@gos dom Lobdodgl Lo-
3ObAOm@m 3m3geme3oy®d xa9ando (3,3% s 1,7%,
‘dgbodosdobsg, p<0,01).

3me0dm@gobdol g96mddo TLR4 960l s@lgdmds
‘dgodangds  goboboenml, @dmamdiz C 3g3s@o@ols
aobgmmatgdol 3G godmmo. domsemo Gobgols
BoJBm@gdl  FodmImowagbgb a9bmBodo  Asp299Gly
s sagamo  299Gly (OR=5,19, p<0,01 s OR=4,85,
p<0,05, Igbodsdobsog). TLR7 960l 3m@odm@genso
‘d933e00gm0 GlnllLeu wo LeullLeu @sgyoli@@omos
Jombo ggemo C 393s@odom 18.4% sgo0d4me39ddo,dom
‘d@Hols 3gBg@mboam@Bgmo y9bm@odo GinllLleu gobo-
Lob@g®o ogodymezgdols 16,8%-do. 3mdmbogm@gco
LeullLeu - 1,6%, LEodobRogy®o bbgsmdol gomgdyg
3039@5309®  JObGOmMEmsb (25,9%, 22,4%, 3,5%,
‘dgbodsdolog, p>0,05). TLR7 9960l “dy@obdyg®o”
296m@ 03900 Lo®{dgbme bdodoe smgbodbgdmeos
Jombogagmo C 3935@0Gom ©ssgomgdyer (27,1%)
> (39,5%) xodbGmgan Joagdls, goblibgoggdom dodo-
3°G900Loasb (13,0% u 14,9%, dglsdsdobag, p<0,05).

IICUXOOBPA3OBATEJIbBHAS ITPOT'PAMMA KAK CIIOCOB KOPPEKIIUHN
MOTHUBAIIMOHHBIX COCTABJISAIONIUX Y BOJbHBIX TAPAHOUJHOM ITA30®PEHUEN
C ABIOMUHAJIBHBIM O’ KUPEHUEM

Cunaiixo B.M., Kopouna JI.JI.

Xapvko6ckuil HAYUOHATLHBIL MEOUYUHCKUL YHUGepcumem, Yxpauna

[Mapanongnas mu3odpeHns SBIACTCS OIHUM M3 TPO-
THOCTHYECKH HamOoJee HeOIaronprusaTHBIX ICUXUIECKIX
paccTpoHCTB, 9YTO OOYCIOBICHO HE TOIBKO XPOHHUECKUM
THIIOM TEYCHHS, HO M IPOTPECCHPOBAHUEM OCHOBHBIX
cuMnToMOB. KoHEUHBIE COCTOSHUSA, CIeU(UIeCKUu
neddeKT 3HAYUMO CHIDKAIOT Ka9eCTBO KI3HH MAIlHCHTOB
JTa’Ke TP OTHOCHUTEITHHOM 3aTyXaHHH CHMITTOMOB B TICPHOT
pemruccuu. B cBA3M ¢ 3THM, Ka4ecTBO KU3HHU M YPOBCHb
CONMATBHON amanTanuu OOJMBHBIX IU30(PpEHHEH 1Mo cei
JIeHb TIPUBIICKAIOT BHIMaHUE HccienoBaresneit. KauecTso
KU3HH TPU XPOHUYCCKOM 3a00JIeBaHIH O0YCIIOBICHO HE
TOJIBKO HAJIMYUEM CUMITTOMOB, HO M KAY4ECTBOM KOMIIEHCA-
TOPHBIX BOBMOXKHOCTEH MarienTa. [Ipu JIuTeIbHOM MpH-
eMe MO IeP KUBAOIICH Teparii, Hem30eKHO Pa3BUBAIOTCS
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mo0ouHbIe APPEKTHI JIEKAPCTBEHHBIX CPEICTB; HEPEIKO
UMEHHO CYOBEKTHBHOE OTHONICHHUE K HUM OIPEICIseT
JabHEHITyTo *KU3Hb OoipHOTO [1,2,5,8,11].

Ha COBPCMCHHOM 3TallC Pa3BUTUS ICUXUATPHUHU KOHUCTILUA
6I/IOHCI/IXOCOI_[I/IaJILHOFO CAUHCTBA B YUCHUU O H.II/ISO(I)pCHI/II/I
3aHUMACT BCAYIYIO ITO3UITUTO. HCI/IXOCOHI/IaJIBHaﬂ pea61/1-
JIMTanusa OOJIBHBIX LHHSOq)peHHCﬁ SIBJISICTCS HEOThEMIIEMOM
HaCTbIO JICUCHHA. HapymeHHLIe CHUCTEMBI COIMAJIBHOI'O
(I)yHKL[I/IOHI/IPOBaHI/Iﬂ - OCHOBHAg MHIICHb TCpAllMKU HaH-
HOTO KOHTHUHI'¢HTa OOJbHBIX. Ha CCFOI[HSIHJHPII;’I JACHDb
pa3pa60TaH0 1 OpCACTABICHO MHOKCCTBO KOMIUICKCHBIX
1 U30JIMPOBAHHBIX METOAOB HCHXOp€a6I/IJH/ITaLII/IOHHOFO
JICYCHUA. HpI/I 9TOM, HCI/IXOO6pa3OBaHI/Ie, KaK MCTOJZ CO-
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YETAHHOTO BO3JCUCTBUS MH(GOPMALIMOHHOTO M TPCHHHH-
TOBOTO OJIOKOB, SIBJISIETCSI COBPEMCHHBIM M SKOHOMHUYCCKU
Har0OJIee BBITOIHBIM CIIOCOOOM BO3IACHUCTBUS HA MCUXHU-
YEeCKH OOJIbHBIX, B TOM YHCIIC, CTPAJAIONINX [TAPAHOM THON
ummzodpenucii [1,3,4,7].

JIro0oii T 00yueHHs MpeaycMarpuBaeT MOTHBAI[MOH-
HBI KOMITOHEHT ICUXUYECKOH cephl, 3aTparuBas €ro B
MICHX000Pa30BaTEIIBHOM TPOrPaMME, YTO 00CCIICUUBACT €€
yremHocth ¥ 3¢ dexrnBHOCTb. [laronorus addexropHo-
BOJICBOI cepbl Bceraa NPUCYTCTBYET MPH MIN30(PPEHUH.
OO01iee ocnabieHre MOTUBALIUH ¥ IOOYKJICHUH SIBIISCTCS
TOYKOW TPHUIIOKEHUSI TIPH COCTaBICHUU TICHX000pa3zoBa-
TEJBHBIX MPOrPAMM, YTO OOCCIICUMBACT HEOOXOMMMBIH
ycnex ux npuMeHenus [6,7,9,10].

Ilesnp uccnenoBanus - U3y4UTh BIUSHUE MOTUBALUOH-
HO HalpaBJICHHBIX NCHUX000Pa30BaTEIbHBIX MPOrpamMM,
COCTaBJICHHBIX C Y4E€TOM OCOOCHHOCTEH ajanTaluu u
Jie3aIanTHPYIOMNX (haKTOpOB y OOJNBHBIX MapaHOMIHOMN
mm3odpenueii ¢ abAOMUHAIIBHBIM 0)KUPEHHEM.

MarepuaJ u Metoabl. Habmonanuce 34 )eHIHBI, CTpa-
JIAIOIIHE TapaHOMAHOM U300 peHnel ¢ HepepbIBHBIM TH-
TIOM TEUEHHSI, KOTOPHIE B HAYaJIe NCCIICIOBAHMSI IIPeObIBaI HA
CTalMOHAPHOM JICUCHUU B PA3JIMYHBIX OTACIICHUAX XapbKOB-
CKOM 00JTACTHOM KITMHUYECKOM IICHXHUATPUYCCKOM OOTBHHUIIBI
Ne3. Bozpact nanmeHTok BapbupoBa B ripesenax ot 18 g0 42
net. Bece OonbHbIE HMENH COMyTCTBYOIIEE a0JOMUHAIIBHOE
OXXUPEHUE, pa3BUBLICCCS BTOPUYHO MTOCJIC JJIMTEIILHOIO TP~
€Ma aHTHIICUXOTUKOB BTOPOTO MOKOIeH!s (He MeHee | rona)
U SIBJISIBILIEECS] OCHOBHBIM MOOOYHBIM 3 (erToM.

B uccnenoBanye He BKIIIOYAIUCH OOIIBHBIE C TSXKEIOH co-
IIyTCTBYIOLIEH COMAaTUYECKON MATOJIOIMEN U JJIUTENBHO
NPUHUMABIINE TUITMYHBIC HEHPOICITHKH.

B pabore MCronb30BaIuCh KIMHUKO-TICHXOIATOIOTHYe-
CKUH (7151 KaUeCTBEHHOM OIEHKH MCUXOMAaTOJIOIMYEeCKOit
CUMITOMAaTHKH) U MCUXOMETPUYECKHUE METOJbI, IIKaja
OLIGHKH ITO3UTHUBHBIX U HETaTUBHBIX cHHIPOMOB (PANSS)
C IIeJIBI0 KOJTMYECTBEHHON OIICHKH BBIPAKEHHOCTHU MICHXO-
MaTOJIOTUYECKUX CUMOTOMOB, mKkaiabl SF-36 u PSP - mns
OLIGHKU Ka4decTBa JKU3HU U YPOBHS COIMAJILHOM ajarnra-
UK 00CIIeIOBaHHBIX ManueHTOB. OMPOCHUK YIOBIET-
BOPEHHOCTH pe3ylbTaTaMU METUKaMEHTO3HOTO JICUCHHUS
(TSQM) u MeTox MPOTHO3UPOBAHUS METUKAMEHTO3HOTO
KOMIUTaiieHca B ICUXUATPUH IPUMEHSUTUCH AJIS U3yUEHUS
KOMILTaHeHTHOCTH, TIPUBEPIKEHHOCTH Teparnuu, (PakTopoB
UX COCTaBIIAIONIHX.

PesysabTarhl n ux obcy:xkaenue. [lepBuuHas oneHka
NCUXUYECKOTO COCTOSIHMS MalMEHTOK MoKa3aja COOT-
BETCTBUE MX AKTUBHOMY J3HJOIC€HHO-IIPOIECCYaTLHOMY
coctosiauto. Cymmapnas onienka mo PANSS, B cpeanem,
cocraBuia 116,4+3,4 6amos. [Ipu BeIcOKOM cyMMapHOM
3HAQYCHHUHU KOHTHHI'CHT UCCJICAOBAHUS KAYECTBCHHO OTJIN-
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gascsi. Cpeau OTe/IbHBIX CHMITTOMOB IOMUHUPOBAJIH TaK
Ha3bIBACMbIC BTOPUYHO HETATUBHBIC, COOTBETCTBOBABIIINE
MOAPYOpUKaM OOIIUX U HETAaTUBHBIX PACCTPOUCTB 110 JaH-
HOM MeToauKe. [I03UTHBHBIC CUMITTOMBI OBLITH BBIPAYKCHBI
B MCHBIIICH cTeneHu. Bee 00sIbHBIC OTMEYATH HEYOBIICT-
BOPEHHOCTH KauecTBOM u3HH (SF-36), 00yciioBieHHYO,
B OCHOBHOM, CHIDKCHHEM 3MOI[MOHAIBHOTO (DyHKIIHO-
nupoBanus (RE — 3,9+0,2 GanioB) u o0IIero 310poBbs
(GH - 17,5%0,3); conuanbroro ¢pynkuonnposanus (PSP
— 38,2+2,5 6aioB).

BonbHbIe 001agany HU3KOW KOMILIAMEHTHOCThIO. Tak,
CyMMapHasi OLIeHKa [0 METO/y TPOTHO3UPOBAHHUS MEIMKa-
MEHTO3HOTO KOMITIaleHca, B CpefiHeM, cocTaBuia 29,9426
6asutoB. JlaHHBIN MOKa3aTesib 00YCIOBIEH HEJOCTaTOYHO
OCO3HAHHBIM OTHOIIIEHHEM K Menukarmu (16,3+1,8 6amios)
1 (pakTopamu, CBA3aHHBIMH C TareHToM (7,1+0,8 6aios),
B MEHBIIICH CTENeHH - ()akTOPaMH, CBSI3aHHBIMU C OJIM3KHUMH
(4,3+0,3 Gamna), Bpadom (2,3+0,3 Oamia). AHanu3 npuBep-
JKCHHOCTHU TEpaIinu, HpOBeI[eHHI:IfI TIOCPEACTBOM METOAUKH
TSQM, Taroke BbISIBUIT HU3KHUE 3HAUSHHUS1, 0COOSHHO TI0 Clie-
JIYFOLLIMM TOKa3aresisiM: CyObeKTHBHO 0co3HaBaemasi a(pdek-
TUBHOCTH Teparuu (47,8+2,5 6amwios), yaooctso (52,1£2,5
6ana), oOmiast yIoBIETBOPEHHOCTD JeueHueM (42,94+2,8
Oasuta), mobounsie aercTBust (77,9+2,0 6aios).

[TomydyeHHbIe JaHHBIE CTAIW OCHOBOM pa3paboTaHHBIX
MozyseH Ui IcuXxoo0pa30BaTelbHON IPOrPaMMBI.

[cuxooOpa3zoBaresbHas MporpamMma mpeacTaisiia Co00i
3aHATUS JUIUTENBHOCTBIO 45 MUHYT, KOTOpBIE TPOBOIH-
JIMCh B 3aKPBITHIX TPyMIax 1Mo 6—7 GOIbHBIX U COCTOSIIN
W3 TEOPETHUYECKOM 4acTH, B XOJ€ KOTOPOW MalMdeHTKaM
npeaocTaBisiachk HH(GopMalust 00 UX 3a007ICBaHUH U €TI0
MPOSIBIICHHSIX,, 3aTEM IIPOBOIHIIOCH JIByCTOPOHHEE 00CYK-
JCHUEC U (bOpMI/IpOBaHI/Ie KOTHUTHUBHOI'O HaBbIKaA.

C uenplo yay4ieHus: yCBOeHHs HHQOPMAIMH, YIUThIBAsK
MATOJIOTHIO A(PPEKTOPHO-BOJICBOI Cephl, ObLI HCIOJb-
30BaH IIOJAXO0M, HaHpaBJ’IeHHLII‘/II Ha MOTHUBAIIUIO 60J'H)HI)IX.
[Momava wHGOPMAIHH TPOBOIMIACE C yUYSTOM COCTABIISIO-
[IMX TAHHOTO TOX0/a: OKUIAEMOCTH YCIeXa, IICHHOCTH
LCJIU U XKCIJIaHUA. BHyTpeHHI/Ie MOTHUBHPYIOIUEC CTPATET N
AKTUBHPOBAIUCH TOCPECTBOM OMPEICTICHHS OCHOBHOTO
JIeCTaOMITU3UPYIONIETO (PakTopa BEIOPAaHHOTO KOHTHHICH-
Ta — abOMHUHATIBHOTO OXHpeHHs. Bepa B obecreucHue
JKEMAEMOTO PE3yIIbTaTa MOICPKUBATACH CIIOKHOCTBIO 3a-
Ja4yu — aJaliTUPOBATHCA K )KU3HU C YCJIOBUEM HAJINYUA T1a-
PaHOMIHOM MU30(PEHUN U COITYTCTBYIOILETO OKUPEHHSI.

B undopmaimonHom Oyioke mpeodiagana uHGoOpMAaIus
00 OCHOBHBIX Tperaparax, HCIOJb30BAHHBIX IS KYyIIH-
POBaHHMSI CAMIITOMATHKH U IIPOBEACHUS TOICPIKUBAOIIICH
Tepanuu (aTUIMUYHBIX AHTUTICUXOTHKAX ), UX TTOKA3aHUSX,
0COOCHHOCTSX AeUCTBUS. OTACIBHBIM ITyHKTOM OOCYXK-
JTAJTACH TI000YHBIC YPQEKThI, a UIMEHHO a0JOMUHAIILHOE
OXKUPEHHE, TPUYUHBI €r0 PA3BUTHS U METO/bI KOPPEKIIUH.

57



O0Cy)KIaTUCh TAKKE OOIIHE BOIPOCHI, KACAFOIIUECS JHa-
THO32 ¥ COCTABJISIFOIINX MOHATHS "TICUXHUUECKOE 3710pOBbE".

OTnenbHBIM OJIOKOM sIBJIsIach MHGOpManus 00 IMOIH-
OHaJIbHOM (YHKIIMOHMPOBAaHWU M BO3MOXKHOCTSIX CaMo-
peanu3anui.

[TpnoOpeTeHHbIe 3HaHMUS IPETIOAHOCHINCH KaK (haKTophl,
yeunuBarorne 3G HeKTUBHOCTD 3aHsITUl. [laHHBI MOMEHT
PaCKpBIBAJICS «OXKHMBICHHUEM» HH(OPMAIIHH, TIOJTyYSCHHON
Ha MpPEeABIIYIINX 3aHATHsIX. Kakaplii 03By4eHHBIH 00JIb-
HBIMH (AKT UK TEPMUH 00CYKIAIICSI M OTIPE/IIISIIACh €ro
3HAYMMOCTB ISl KOHKPETHOTO naiuenTa. Harmpumep, npu
00CY)KJICHNUHU TOJIOKECHNUS O KYyNHUPOBAaHMM HEraTHBHOM
MCUXOCUMITOMATUKN ATHITMYHBIMU aHTUIICUXOTHKAMH,
YTOYHSUIOCH, YTO UMEHHO K HEHl OTHOCHTCSI, 4TO U3 Iepe-
YHCIIEHHOTO UMEETCS y KOHKPETHOM MalMeHTKH, KakK JaH-
HBI CUMITOM OTPa)KaeTCs Ha €€ XXM3HU U KaKylo poJjb
UTPAeT B KOHKPETHBIX COCTABIISIOIINX PECOLHATH3AIIH.

Poct BHyTpeHHe# MoTHBanMu U Oojiee aKTUBHOE BKIIIO-
YeHUe B y4yeOHbIC 3aHATHs 00eCIeUMBAINCH 32 CUET
BO3MOXHOCTH TIPUMEHEHUs MOIYYEHHON MHpOpMaIUK
B KOHKPETHOI! JKM3HEHHO# cutyannu. Ocoboe BHUMaHHUE
YAEISUIOCH HATMYHIO OTPULIATENILHOTO OIbITA B KAKOH-TH00
TUIMYHOM cuTyauuu. B xone ucciieqBoanus MpoBoANUIOCh
00yYeHHE MAIMCHTOK 00palaTh BHUMAHKE Ha IIPOUCXOJISI-
1K€ C HUMH COOBITHS B OOBIYHOM )KU3HH, PA3CISITh UX Ha
TMOJIOKUTENbHBIE ¥ OTPUIIATEIIbHBIE, a TAKKe (POPMUPOBa-
HHUE y HUX HaBBIKa 00CYKICHUS OTPUIIATEIIHOTO OTIBITA C
MOCJIEYFOIIUM BO3MOKHBIM ITIOMCKOM BEPHOI'O PELICHHUS.

Bce OonpHble MMenu 0osiee WIM MEHEE BBIPAKCHHBIC
TIOIIBITKH 60p]:6]:-l C OCHOBHBIM HECXKCJIATCIIbHBIM MOMCH-
TOM TE€panuu — aGI[OMI/IHaJ'II)HLIM OXXHUPEHUEM, KOTOPBIM
IPEALIECTBOBATIO OCO3HAHUE JIAHHOTO SIBJICHHS, OLIEHKA
€ro Kak HeXelaTelIbHOT0, CHIKAIOIIEro Ka9eCTBO KU3HU
U MEIIAIUIero colHalbHONW agantauuu. B ocHOBHOM,
TIOTIBITKH OOPBOBI ¢ M30OBITOYHON Maccoil Tejaa 1 oXupe-
HUCM CBOAUJIMCH K OTMCHC nog:mepncHBa}omeﬁ TCpanuu
KaK OCHOBHOTO MOTHBATOpa MpuOaBku Maccel Tena. [pu
9TOM MAlMEHTKHU HE TOJBbKO HE AOOMBAIUCH ycliexa, HO
1 B CKOPOM BPEMECHU MOBTOPHO I'OCIIUTAIU3UPOBAINCH B
CTAaIIMOHAP B CBA3HU C 000CTPEHUEM IICHXOIIATOIOTHUECKOH
CHUMIITOMATHKH.

Jlnist yydiieHust yCBOCHHSI JAHHOTO OJI0Ka HH(POPMAITHH U
MOHUMAHHS €T0 3HAYUMOCTH HCIIOB30BAIOCH MO3ITATHOE
packpeITHE CI0kHOCTH 3ama4u. [Ipeskie Bcero, G0IbHBIM
00BsICHSIICS (haKT HATMYMSI KAK MUHUMYM JIBYX MIPOOJIeM:
OCHOBHOTO 3a00JIEBaHUS 1 OCHOBHOTO 110004HOTO0 3(hhexk-
ta. [Tocne vero mpenogHocuiack HHMGOpMAIIHs 0 HEOOX0-
JIMMOCTH MOICPKUBAIOIICH Teparii Kak OCHOBHOTO (hak-
Ta, CHHKAIOUICTO YaCTOTY MOBTOPHBIX FOCHI/ITaJ'II/I3aI_[I/II‘/II.
3areM npuBoaMIIach HHOOPMAIHS O METOAaX KOHTPOJIS U
CHIYKCHHUS MAacChl Tena.
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C 1enpIo MOIKPETUICHHS MOTHBALINH U3J1arajics yCIeIIHbII
OIIBIT B JaHHOM obnactu. [IpuBoaMINCH IPUMEPBI CHUKE-
HHSI MacChl Tella y MalueHTOB, MIPUHUMAIONINX (apMaKo-
JIOTHUYECKUe MpenapaTsl Toi ke rpymnmbl. O0CyXKIanuch
OT/ICTIbHBIC CITydau KOHTPOJISI YHOTPEOIsIeMON MHIIH |
paunoHanbHON (GU3NYECcKOil aKTHBHOCTH.

JIyist CHUKGHUS CKENTHYECKOTO OTHOIICHUS K IPEoJ-
HOCHMOW UH(OPMAIHH, aKTUBHO 00CYXIaIKHCh OBIBIINE
HeyJa4u OOJBHBIX C PACKPBITHEM UX PUYKH. B O0NbIIHH-
CTBE CJIy4aeB OHM OBbUIM MpEICTaBICHBI MpeodiaaHueM
MO3UTHBHOTO YHEPTeTHYECKOro OajaHca.

Ha npotsbxennu Beero Kypca cuijia MOTUBALMU TOJKPEILIs-
Jach KOHKPETHOCTBIO 33J1a4u: TIpobieMa packiia/iblBanach
Ha COCTaBHbIE OJIOKH, J1aBajach MOBTOPHO HH(MOpMAIIHS 11O
Ka)KZIOMY U3 IIyHKTOB.

Ha BTOopoM 3Tame paGoTbl, MOC/IE OKOHYAHUS MCHXOO-
Opa3oBaTeNbHbIX 3aHATHH, OOJbHBIC OBIIM MOBTOPHO
00CIIeIOBaHbI C UCIIOJIb30BAHUEM BBIIIE YKA3aHHBIX TICH-
XOMETPUUECKHX IIKAJI.

OO11ee MO3UTUBHOC BIICYATICHUE MOATBEPKIAIOCH UX
pe3ynbTaTaMu.

AHanu3 ICUXMYECKOI0 COCTOSHUA Mo mertonuke PANSS
MOKa3aJl CHIDKCHHUE BBIPAYKEHHOCTH O3UTUBHBIX CHMITTO-
MoB (¢ 28,7+1,0 mo 18,3+2,1 6amnos, p<0,001), oOmmx
cumntoMoB (¢ 55,8+1,9 o 42+2,2 6amios, p<0,001), He-
ratuBHBIX cuMnToMoB (¢ 31,8+1,1 1o 28,9+2,7 GamioB).

I/I3yquHe JUHAMHUKH CaAMOOILICHKH Ka4€CTBA )KU3HMU ITallu-
EHTOK C HCIIOJIb30BaHreM MeToauku SF-36 mokasaio, 4o
HanboJIce 3HAYMMBIC ISl 00CICIOBAHHBIX OOJBHBIX MO
HIKaJIbl XapaKTepU30BAJIUCh CYUIECTBEHHOW MO3UTUBHOMN
nuHamMuKod. Tak, sMoIMOHaTbHOE (DYHKIIMOHUPOBAHUE
(RE) Bo3pocio ot 3,9+0,2 no 5,24+0,8 6amwios, p<0,001,
o6rmree 3noposbe (GH) Bo3pocio ot 17,5+0,3 no 19,3+0,9
6amios, p<0,05.

Bce OonbHBIE OTMETHIIN CYOBEKTUBHOE MOBBIIICHHE
Ka4yeCTBa KU3HU MO CPABHCHUIO C MCXOJAHBIM COCTOSIHU-
eM. J/lanHubpie u3MeHeHus 00yCJIOBIEHbI HOpMalu3aluen
0011Iero MCUXUYECKOT0, IMOIMOHAIBLHOTO, POJIEBOTO, CO-
[aJIBHOTO MOKa3aTeNei U UX OMOCPEIOBAHHOTO BIMSHHS
Ha TI0Ka3aTesin 3[J0POBbs, CyObEKTUBHO OCO3HABAEMOI
00JIM KaK Ha COIMAIbHYIO COCTABIIAIONIYIO O0Jie3Hu. B TO
Ke BpeMsl [oKazaresn (PU3nIeckoro (yHKIIMOHUPOBAHHS U
YKM3HECHIOCOOHOCTH, KaK OMOJIOTHYECKHE COCTABIISIONINE
OCHOBHOTO TAaTOJIOTHYECKOr0 Mpolecca, He MpeTeprestu
3HAUUMbIX U3MEHEHUI.

OO1iee 3HaYeHHE COIMAIBHOTO (DYHKIIMOHHPOBAHHS I10
mikae PSP Bospocio ¢ 38,242,5 no 64,7+2,2 Gaios,
p<0,001.
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KommaiieHc-opreHTHpOBaHHAass HH(POPMAIIUS UCTIONb30-
BaHHOU MMPOTrpaMMBbl OATBEP/INIIA CBOIO 3 (EKTHBHOCTD,
OTpa3MBINYIOCS B pe3ynbTarax Mmetoauk TSQM u Merona
NPOTHO3UPOBAHMS MEIMKAMEHTO3HOTO KOMILJIaieHca B
NICUXUATPHH.

Db hEKTUBHOCTD TepaIiu J0CTOBEPHO Bo3pocia ¢ 47,8+2,5
1o 76,4+0,3 6amnos, p<0,001, ob1iast y1oBIeTBOPEHHOCTh
neueHueM: ¢ 42,942,8 no 54,5+1,1 6ammos, p<0,01; cHu-
JKEHHUE MMoKa3aTesst CyObEeKTUBHO OCO3HABAEMON TSHKECTH
no0ouHbIX AciicTBuii 77,9+2,0 mo 64,4+1,2 6ayios, p<0,01.

CyMMapHOE 3HAYCHHE METOJa MPOTHO3MPOBAHUS MEIH-
KaMEHTO3HOTO KOMIUTaiCHCA B MCHUXUATPUH BO3POCIIO C
29,942,6 no 38,9+0,7 6ammos, p<0,001, uro 0OyCIOBICHO
yIy4IlIeHHeM OTHOILIEHUs K Meaukauuu ¢ 16,3+1,8 1o
22,440,7 6amios, p<0,05, hakTopoB, CBSI3aHHBIX C MAllH-
€HTOM, Bo3pociux ¢ 7,3+0,8 10 9,24+0,6 6annos, p<0,001.

BriBOabI.

[TpumeHeH#e IcMXo00pa3oBaTeIbHBIX POIPAMM SIBIISETCS
3¢ (HEKTUBHON COCTABIISIIOIICH KOMITJICKCHOTO JICYCHUS
OOJIBHBIX MTAPAHOUTHOM IU30(ppeHHei. YCIeIHOCTh AaH-
HOT'O BO3ICHCTBHUS 00CCIICUNBACTCS YIETOM OCOOCHHOCTEH
KOHTHHTE€HTa ¥ MEepPeBOAOM (POPMaIbHOTO M3JI0KECHHUS
uHpopManny Ha OJIOKH, HAITPaBJICHHBIE HA COCTABIISIOIIIE
MOTHBAIIMOHHON HAIPaBJICHHOCTH.

AOIOMHHAJILHOE OKUPEHHUE CIIeJyeT PacleHHBATh Kak
BQXXHBI U OCHOBHOHN MOOOUHBIA 3 (eKT AnuTenbHoi
Tepanuy aTUITUYHBIMH aHTUTIICUXOTHKAMH, OKa3bIBAIOIIN I
BBIPXEHHOE OTPHLIATENILHOE BIMSHUE HAa CyObEKTHBHYIO
OLICHKY OOJIbHBIX M BEAYIMH K CHIYKEHUIO HX TICUXHYECKOM
U COIMAIbHOM aanTtaiuu. JJauHeiil pakTop H0KeH ObITh
OCHOBOH (hOPMHPOBAHUSI PECOLUATU3AIIMN 1 KOMITJIaleHC-
OPUEHTUPOBAHHBIX BO3/IECHCTBUI.
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SUMMARY

PSYCHOEDUCATIONAL PROGRAM AS A WAY OF
CORRECTING MOTIVATIONAL COMPONENTS
IN PATIENTS WITH PARANOID SCHIZOPHRENIA
WITH ABDOMINAL OBESITY

Sinayko V., Korovina L.
Kharkiv National Medical University, Ukraine

The aim of the study was to investigate the influence of
motivational and targeted psychoeducational programs
designed for patients with paranoid schizophrenia with
abdominal obesity.

We observed 34 women aged 18-42 with continuous-
flow type paranoid schizophrenia. All patients had a
concomitant abdominal obesity, which developed sec-
ondarily after long-term administration of second genera-
tion antipsychotic medications (at least 1 year). Based on
clinical-psychopathological and psychometric methods of
assessment and on the analysis of Treatment Satisfaction
Questionnaire we have developed modules for psycho-
educational programs.

Based on the results of the treatment we conclude that
the application of psychoeducational programs is an ef-
fective component of complex treatment of patients with
paranoid schizophrenia. Abdominal obesity should be re-
garded as an important and the main side effect of long-
term therapy with atypical antipsychotic medications. It
has a marked negative effect on subjective assessment of
patients and decreases the level of their mental and social
adaptation. This factor should be the basis for the forma-
tion of re-socialization and compliance-oriented actions.
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Keywords: schizophrenia, abdominal obesity, treatment,
psychoeducation.

PE3IOME

IICUXOOBPA3OBATEJBHAS IIPOTPAMMA KAK
CIHOCOB KOPPEKIIMA MOTHBAIIMOHHBIX
COCTABJISIIOIIUX YV BOJIBHBIX ITAPAHOMI-
HOM IIHU30®PEHUEN C ABJIOMUHAJIBHBIM
OXKUPEHUEM

Cunaiixo B.M., Kopouna JI.I.

XapbKko6cKkull HAYUOHANbHBIL MEOUYUHCKULL YHUBEPCUMEN,
Yxpauna

Llenblo HCCIenOBaHUS SBHIOCH H3yUSHUE BIHSHHUSA MOTH-
BallMOHHO HAIIPaBJICHHBIX NCHX000pa30BaTEIbHBIX IPO-
IPaMM, COCTABICHHBIX C y4eTOM 0COOEHHOCTEH aanTanum
1 JIe3aTanTHPYIOMHX (GaKTOPOB y OOIHHBIX TapaHOUTHON
3o peHneii ¢ abIOMIHAIBHBIM OKUPEHUEM.

Habmronamucs 34 jxeHIIUHBI, CTPaJaroIIne MapaHOUTHON
mu30(ppeHNel ¢ HEMPEPHIBHBIM THUIIOM TEUEHHUS B BO3-
pacte 18-42 roma. Bce GonbHBIE IMENTH COMYTCTBYIOIIEE
a0IOMHHAIIBHOE O)KUPEHNUE, Pa3BHUBIIEECS BTOPUIHO TOCIIE
JUTITEITLHOTO MIPHEMA aHTHIICHXOTHKOB BTOPOTO TIOKOJICHHUS
(me meHee | Toma) M SBIISBIIEECS OCHOBHBIM MOOOYHBIM
a¢pdexroM. Ha 0CHOBaHMHM KIMHHUKO-TICHXOTATOJIOTHYE-
CKHX M TICHXOMETPHUYECKUX METOIOB OIICHKH, a TaKXKe
pe3yabTaTOB aHAIN3a ONPOCHUKA yAOBIETBOPEHHOCTH
pe3ynbpraTaMu MEJUKaMEHTO3HOTO JIEYeHUs pa3padoTaH-
HBI MOAYJIN JUIsl ICUX000Pa30BaTENbHON MPOTPAMMEI.
[IcuxooOpa3zoBarenpHAs TPOrpaMMa MpeCcTaBsa COO0H
3aHATHSA JUIUTEIBHOCTBIO 45 MHHYT, KOTOPbIE ITPOBOAN-
JIMCh B 3aKPBITHIX I'PYIMAX MO 6-7 GONBHBIX M COCTOSITH
13 TEOPETUUYECKOW YacTH, B XOJE€ KOTOPOH MalUEHTKaM
MIpeocTaBIsIach HHGpOpMAIHst 00 X 3a00JI€BaHUH U €T0
MIPOSIBIIEHUSIX, 3aTEM ITPOBOAMIOCH JIBYCTOPOHHEE 00CY K-
JieHne 1 OpMHUPOBAHNE KOTHUTUBHOTO HABBIKA.

Ha ocHoBaHMU pe3yibTaTOB MPOBEACHHOTO JECUCHHS
CIIEAyeT 3aKJIIOYNTh, YTO MPUMEHEHHE TICHX000pa30Ba-
TENBHBIX Iporpamm siBisieTcst 3(h(HeKTUBHON cocTaBis-
fomeil KOMIIEKCHOTO JIedeHUsI OOJMBHBIX MapaHOUTHON
mu3oppeHneii. YCIemHocTs JAHHOTO BO3NEHCTBHSA
obecreunBaeTcsl y4eTOM 0COOCHHOCTEW KOHTHHTEHTA U
mepeBoaoM (HOpMaIbHOTO H3JIOKEHUS WH(pOpMAIMi Ha
0710KH, HaNIpaBJIEHHBIE HA COCTABIISIONIIE MOTHBAIIIOHHOMN
HaIpaBIeHHOCTH.

AOIOMHHAIIBHOE OKMPEHHE CIIEyeT PAaClEeHHBATh KAk
3HAYAMBIH M OCHOBHON MOOOYHEIA 3((eKT ATUTEeTHHOI
Teparuy aTUITUYHBIMA aHTUIICUXOTHKAMH, OKA3bIBAIOIINI
BBIPaKEHHOE OTPHLIATEIEHOE BIMSIHUE Ha CyObEKTHBHYIO
OLIEHKY OOJIbHBIX U BBI3BIBAIOIINI CHIKEHHE UX IICHXNYe-
CKOM W COIMANIbHOM afanTanud. JJaHHbIA (pakTop TOHKEH
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OBITH OCHOBOW (HOPMUPOBAHMSI PECOLUANN3AINN U KOM-
MJIalieHC-OpUEHTUPOBAHHBIX BO3/IEHCTBUI.
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THE CURRENT PROBLEMS OF NONSPECIFIC BACK PAIN

Seleznova S., *’Zabara A., *‘Mamuladze D.

'Donetsk State Medical University named after M. Gorky, Department of Neurology,
Neurosurgery and Medical Genetics, *Medical Center Ukrgeorgmedical, Batumi, *Batumi Referral Hospital, Georgia

Pain syndromes are one of the urgent problems of neu-
rology. During the life an episode of back pain occurs in
70-80% of the population. The prevalence of back pain is
40-80% and the annual incidence is 5%. According to the
WHO 90% of all diseases of the nervous system are associ-
ated with pain. According to the frequency of occurrence
of the vertebral pain syndromes (VPS) are ranked as the
second. Every fifth person in the world over the age of 27
years suffers from back pain associated with degenerative-
dystrophic changes.

Pain in the lower back may be caused by many diseases
of the musculoskeletal system. The reasons for occurrence
of back pain are:

- disc prolapse while reducing its height and appearance
of radial cracks in anulus fibrosus;

- mechanical blockade of the facet joint by synovial mem-
brane;

- dynamic or static compression of the nerve root.

However, most frequently pain in the lower back occurs
during the degenerative diseases of the spine.

The pain during osteoarthritis of the spine is characterized
by the following features:

- symmetrical character of the pain;

- morning stiffness and stiffness in the lower back during
5-10 min;

- feeling the crunch during extension;

- increased pain during standing extension;

-relief of pain during walking and sitting.

All the pain syndromes are divided into:
1. neuropathic,

2. nociceptive,

3. mixed,

4. functional.

20% of them occupy neuropathic pain, including the pain
in the lumbar spine. The pain of a herniated disc is no-
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ciceptive (tissue damage) and neuropathic (compression
of the spine) in nature, but 30-40% of hernias may occur
clinically asymptomatic.

If the duration of pain is less than 6 weeks, then it relates
to the acute pain, 6-12 weeks — to the subacute pain, and to
the chronic - more than 12 weeks. By 20-30% of patients
the acute back pain transforms into the chronic.

The following factors are concerned with the chronic pain:
- biological,

- socio-cultural,

- psychological.

It is currently believed that chronic pain is a disease of the
central nervous system. Transition from the acute stage of
the disease into the chronic is observed by 1/3 patients with
vertebrogenic pain syndromes.

Nowadays is also released the recurrent pain - it’s a new
episode of pain after the six-month painless period. Non-
specific back pain is 85%.

Classification of vertebral syndromes, which are always ac-
companied by pain, is submitted by Y.Y. Popelyanskiy (Pic. 1).

The clinical picture of neurological manifestations of
lumbar degenerative disc disease has been well studied
and described in detail, although the new symptoms and
syndromes, and also the methods of their study are still
specified and described. Depending on the neurological
manifestations of lumbar degenerative disc disease the
following clinical syndromes are known:

1. reflex

- lumbago,

- lumbalgia,

- sciatica with musculo-tonic and vegetative-vascular
syndromes;

2. radicular radicular and vascular syndromes.
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Pic 1. Classification of vertebral syndromes

One of the most frequent manifestations of the VPS is a
reflex syndrome. The mechanism of the syndrome is associ-
ated with reflex irritation of sinuvertebral nerve innervating
the area of the spinal segment. In response, there are local
(vertebral) pain and different muscle-tonic responses, as
well as vegetative-vascular changes.

Main neuropathic pain syndromes resulting from the defeat
of nerves, roots or plexus are shown on the Pic. 2. The most
common type of neuropathic pain are dorsopathies.

Dorsopathies are divided (after ICD-10):
1. Deforming dorsopathies.

2. The disc degeneration with protrusions.
3. Simpatalgia syndromes.

4. Dorsalgia.

Dorsalgia is characterized by the appearance of severe pain
related to irritation of nerve endings of sinuvertebral nerves
located in the soft tissues of the spine.

Dorsalgia syndromes, which are the most commonly en-
countered in clinical practice, are lumbalgia and sciatica.
They arise in connection with the functional and anatomic
features of the lumbar region to the damage of the biome-
chanics of movement, primary inflammatory reactions,
micro traumas, the imbalance of soft tissue and ligament-
muscular-skeletal system of the waist and pelvis.

L neuropathies

L plexopathies

J
J
==
)

L sympathalgias

neuropatic pain

The main objectives of the patient in the acute phase of
vertebrogenic pain are:

- pain relief,

- restoration of normal biomechanics of the spine,

- creating the conditions for the full course of rehabilita-
tion measures.

The maximum early and completly relief of pain prevents the
fixation of pathological movement patterns, the occurrence of
mood disorders allows early rehabilitation measures.

To date, there is no doubt about the feasibility of the
use of nonsteroidal anti-inflammatory drugs (NSAIDs)
for treatment of the patients with chronic vertebral pain
[1,2,4,5,8,9,19].

According to the recommendations of the European
antirheumatic League (EULAR) and the recommenda-
tions of the American College of Rheumatology (ACR)
treatment of pain syndromes includes pharmacological
and non-pharmacological methods of influence. The non-
pharmacological methods include:

- patient education,

- social support,

- weight loss,

- exercises,

- support tools,

- physical therapy [13-16].

-
deforming
dorsopathies

>y
-
degeneration MTD
-
dorsalgias

Pic. 2. Basic neuropathic pain syndromes resulting from the defeat of nerves, plexus, or roots
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There are now also carried out shock wave therapy (SWT)
on the unit MasterPULS MR 200.

The main effects of the conducting SWT:

1. Improving blood circulation and the generation of neo-
vascularization in treatment area [22].

2. Destruction of calcium deposits to support their reo-
sorbtsii.

3. Analgesia due to hyperstimulation similar to the one
electroanalgesia produces, based on the theory and the
theory of Melzaka Gate (pain blockers), the release of
endorphins [20].

4. Changing of the reflex arc, which controls muscle tone.
5. Changing of the the permeability of cell membranes, no-
ciceptive nerve fibers which can be routed to a point where
they are more or less completely severed, thus protecting
them from depolarization [12].

In order to relieve pain may be used [3,10,21,23]:

1. non-steroidal anti-inflammatory drugs (NSAIDs),

2. muscle relaxants,

3. local therapy

- percutancous electroneurostimulation,

- ultrasound,

- an alternating magnetic field,

- sinusoidal currents

4. as well as structure-modifying drugs (SYSADOA-
Symptomatic Slow Acting Drugs of Osteo Arthritis).

The representatives of the latter group slow the pace of
progression degenerative processes simultaneously af-
fecting the symptoms. Structure-modifying effect was
observed during the using of chondroitin sulfate (Struk-
tum), glucosamine (Dona), unsaponifiable compounds
oils of soybeans and avocado (Piaskledin 300), diatserin
(Flektserin), hyaluronic acid.

Piaskledin 300 (ASU) is the original French medicament,
which includes a set of unsaponifiable phytosterols and
fatty acids with proven ability to effectively eliminate
the symptoms and slow the progression of osteoarthritis
significantly. The contents of capsules Piaskledin are the
components from vegetable raw materials. Hoods oils
(unsaponifiable components) from avocado and soybeans
have a regulating effect on the metabolism of cartilage tis-
sue. This medicament has anti-inflammatory effect. The
substances have an analgesic effect [11,17].

Struktum’s active component comprises chondroitin sul-
fate sodium salt. Chondroitin is the substance, which is
the structural basis of cartilage and bone. The admission
of endogenous chondroitin helps to restore and maintain
the normal structure of cartilage matrix. Struktum also
stimulates the synthesis of hyaluronic acid and normalizes
synovial fluid viscosity that contributes to the normalization
of homeostasis synovial joint environment. Chondroitin has
a high anti-inflammatory effect.
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In our study, we investigated the effect of structural-
modifying drugs in relief of nonspecific back pain. At the
same time, our goal was not to compare the efficacy of
these drugs.

We observed 85 patients (42 men and 43 women) aged 38
to 68 years (mean age - 46,3+2,6) years) with chronic VPS.

Patients were divided into two groups. The first (primary)
group consisted of 55 patients (30 men and 25 women).
The following treatment was applied: all patients of the
first group, in addition to the NSAID administered with
hondroprotektror arbitrarily - Struktum 1000 mg twice a
day or 300 mg Piaskledin once a day for 40-60 days.

The second (control) group consisted of 30 patients (14
men, 16 women). Patients in the control group administered
with a traditional NSAID therapy in combination with B
vitamins, without chondroprotectors. For objectification
assessment of pain, severity of pain, and evaluate the effec-
tiveness of therapy we used the visual analog scale (VAS).
8
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Pic. 3. Dynamics of the pain after VAS

The majority (88%) of the patients included in the study,
complained of a moderately severe pain (from 40 to 70
mm on the VAS).

Dynamics of pain in patients taking chondroprotectors
within two months compared to the control group is shown
in Pic. 3.

Subjective reduction in pain and increased mobility of the
spine in patients with SVD correlated with improvement
in clinical status of patients. According VAS symptoms
in patients with VPS core group significantly decreased
after a month of therapy to 24.8 mm, and the patients in
the control group by 10.2 mm.

Evaluation of the clinical efficacy of the drugs showed
positive effects of structural-modifying drugs (SYSADOA)
to radicular and reflex syndromes vertebrogenic patients
with pain syndromes.

The use of structurally modifying drugs showed clinical
efficacy in almost 85% of patients in the form of a clear
positive effect on relief of nonspecific back pain.
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Pic. 4. The results of treatment in two months (primary
group)

In the treatment of vertebral pain, a combination of NSAIDs
with structure-modifying drugs, because these drugs have
side effects, have a positive symptomatic effect can be
applied courses lasting a few months. This combination
of NSAIDs and structure-modifying agents will improve
achieve rapid rehabilitation of patients improve locomotor
activity and overall quality of life.

REFERENCES

1. Bomomun O.I., bopeiixo JI.JI., Kennzepcoka T.E.
[TopiBHSIBHI IMyHOJIOTI4HI Ta 010XIMIiUHI acCMeKTH
TEpareBTHYHOI i epOiCOIy y XBOPUX Ha OCTEOapTPO3.
Jlikm 2010;5-6: 122-1127.

2. N3ax I'B., Buxtopos A.IL., I'puenko B.M. Hectepoun-
HBIE€ IPOTHUBOBOCHIANIUTEIbHBIC Mpenapatsl. K.: Mopuos;
1999: 122.

3. Hakaz MO3 VYkpainu Ne 263 Bin 11.04.2014. «Ipo 3a-
TBCPPKCHHA Ta BIPOBAIKCHHA MeI[I/IKO-TCXHOJ'IOFi‘-IHI/IX
JIOKYMCHTIB 31 CTaHIapTH3allil MCAMYHOI JOTIOMOTH TIPU
peBMaroigHoMy apTuTi». http://www.moz.gov.ua, http://
www.dec.gov.ua/mtd/index.html

4. Haconos E.JI. IlpumeHeHne HECTEpPOUTHBIX POTUBO-
BOCHAJIMTEIIBHBIX MIPENapaToB: TEPAIEBTUUECKHE TEPCIICK-
TuBsl. Pyc. men xypa. 2002; 10(4): 206-212.

5. Haconos E.JI. HecrepounHble IpOTUBOBOCHIAIUTEIIBHBIC
npenaparsl. [lepcekTUBbI IPUMEHEHUS B MeAULIMHE. M.
Anxo; 2000:143.

6. Hukudopos A.C., Konosasnos A.H., I'yces E.W. Knunu-
yeckast HeBpojorus B 3 Tomax. M.: Meaununa; 2002:704.
7. HNonensuckuit S1.10., llryneman 1. P. bonu B mee,
CIIMHE, KOHEYHOCTSAX. bosle3nu HepBHOU cucreMsl. Pyko-
BOJICTBO /711 Bpaueil. M.: Menuuuna; 2003: 480.

8. PanmonanbHas QapmakoTepanusi peBMaTH4eCKUX 3a-
OoneBanmii: PykoBoJCTBO [u1s MpakTHUeCKKUX Bpadei. [1ox
o6mr. pen. B.A. Haconogoii, E.A. Haconora. M.: JIutteppa;
2003: 507.

9. CoBpeMeHHbIE MPEACTABICHUS O MEXaHU3MaxX Tepa-
neBruueckoro u nodounoro nevicreust HIIBJIC. BectHuk
dhapmakonoruu u hapmarpu 2009; 4: 3-18.

10. Burmester G. et. al. The appropriate use of nonsteroidal
anti-inflammatory drugs in rheumatic disease: opinions of
a multidisciplinary European expert panel. Ann. Rheum.
Dis. 2011; 70(5): 818-822.

11. Christenen R., Barteles E.M., Astrup A. et. al. Symptom-

64

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

atic afficacy of avocado/soybean unsaponifiables (ASU) in
Osteoarthritis (OA) patients: a meta-analysis of randomized
controlled trials. Osteorthritis Cartilage 2008; 16(2): 339-408.
12. Delhasse Y., Neuland H., Bloch W. Influence of focused
and radial shock wave treatment on the behavior of human
mesenchymal stem cells (MSCs) in the range of tissue
repair, 10th ISMST Congress. Sorrento: 2009.

13. EULAR Recommendations 2003 for management of knee
osteoarthritis. Ann. Rheum. Dis. 2003; 62(12): 1145-1155.
14. EULAR evidence based recommendations for the
management of hip osteoarthritis. Ann. Rheum. Dis. 2005;
64: 669-681.

15. EULAR evidence based recommandations for the
management of hand osteoarthritis. Ann. Rheum. Dis.
2008; 66: 377-388.

16. Hochberg M.C., Altman R.D., April K.T. et. al. Ameri-
can College of Rheumatology 2012 recommendations for
he use of nonpharmacologic and pharmacologic therapies
in osteoarthritis of the hand, hip, and knee. Arthritis Care
Res. 2012; 64(4): 455-474.

17. Lequesne M., Maheu E., Cadet C. et al. Structural
effect of avocado/soybean unsopanifiables on joint space
loss in osteoarthritis of hip. Arthritis Care Research. 2008;
47: 50-58.

18. Lequesne M. et al. Guidelines for testing slow acting drugs
in osteoarthritis. J. Rheumatol. 1994; 21 (suppl.21): 65-73.
19. Low Back pain initiative. WHO: 2009; 4.

20. Mariotto S., de Prati, A.C., Cavalieri E., Amelio E.,
Marlinghaus E., Suzuki H. Extracorporeal shock wave
therapy in inflammatory diseases: molecular mechanism
that triggers anti-inflammatory action. CurrMedChem.
2009 16:2366-2372.

21. McAlindon T.E., Bannuru R.R., Sullivan M.C. et. al.
OARSI guidelines for the non-surgical management of
knee osteoarthirits. Osteoarthritis and Cartilage. 2014;
22(3): 363-388.

22.Mense S., Simons D.G. Muscle pain: Understanding its
nature, diagnosis, and treatment. Philadelphia: Lippincott
Williams & Wilkins: 2001.

23. Shostak N.A., Pravdyuk N.G. Degenerative spine:
presentation of a disease, therapy approach (own data).
Modern rheumatology 2008; 3: 30-35.

SUMMARY

THE CURRENT PROBLEMS OF NONSPECIFIC
BACK PAIN
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The article deals with various aspects of pain in degenera-
tive diseases of the spine and with the actual problems of
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non-specific back pain. The data on the mechanisms of
pain and analgesic treatment algorithms of the patients
with radicular syndrome, and pharmacological and non-
pharmacological therapies is provided. The effect of
structural-modifying drugs in relief of nonspecific back
pain was investigated and compared with a traditional
nonsteroidal anti-inflammatory drug (NSAID) therapy in
combination with B vitamins, without chondroprotectors.
The study population was composed of 85 patients (42 men
and 43 women) aged 38 to 68 years (mean age - (46,342,6)
years) with chronic vertebral pain syndromes (VPS). For
objectification assessment of pain, severity of pain, and
evaluate the effectiveness of therapy we used the visual
analog scale (VAS).The majority (88%) of the patients
included in the study, complained of a moderately severe
pain (from 40 to 70 mm on the VAS). Patients were divided
into two groups. The first (primary) group consisted of
55 patients (30 men and 25 women). The following treat-
ment was applied: all patients of the first group, in addition
to the NSAID administered with hondroprotektror arbitrarily
- Struktum 1000 mg twice a day or 300 mg Piaskledin once
a day for 40-60 days.The second (control) group consisted of
30 patients (14 men, 16 women). Patients in the control group
administered with a traditional NSAID therapy in combination
with B vitamins, without chondroprotectors. The results of the
study on the influence of drugs Piaskledin 300, Struktum for
the relief of nonspecific back pain revealed that in the treat-
ment of vertebral pain, a combination of non-steroidal anti-
inflammatory drugs with structure-modifying agents could
achieve rapid rehabilitation of patients with locomotor activity
and improve quality of life in general.

Keywords: pain syndromes, vertebral pain syndromes,
structure-modifying agents, Piaskledin 300, Struktum,
non-steroidal anti-inflammatory drugs.

PE3IOME

AKTYAJIBHBIE ITPOBJIEMbI HECHELIU®UYE-
CKUX BOJIEM B CIIUHE

!Cenesnena C.B., 23ab6apa A.A., *Mamyaanse JI.T.

Yloneykuil nayuonanvuvlit MeOuyunCKull yHusepcumen
um. M. Topvkozo, denapmamenm neeponozuu, Heupoxu-
pypauu u MeOuyuHCKou 2enemuxu, *Meouyunckuil yenmp
Ukrgeorgmedical, Bamymu, *Bamymckas pegepanvras
bonvruya, I pysus

B cratbe paccMaTpuBaroTCs pa3TuyHbIC ACIEKThI 00IH pU
JIeTeHEPATUBHO-IUCTPOPHUIECKIX 3a00JICBaHUSIX MO3BO-
HOYHUKA, & TAK)KE aKTyaIbHbIC IPOOIEMbI HECTICITU(pHYC-
ckux Oosielt B crivHe. [IprBOASATCS TaHHBIC O MEXaHU3MaX
BO3HUKHOBCHHsI OOJIM U alroputMax 00e300iuBaromieit
Teparuy Py pauKyJSIPHBIX CHHIIPOMaX, a TAK)KE CPABHHU-
Baercs 2 heKTHBHOCTS JieueHus Hecrieluduueckoit 6omau
B CIIMHE CTPYKTYPHO-MOAN(DHUIUPYIOUIMMH MperiaparaMu
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B KOMOMHAIIMH C XOHIPOIPOTEKTOPAMH U JICUCHUS TPAaU-
IMOHHBIMU HECTEPOUHBIMU MPOTHUBOBOCHATUTEIbHBIMH
npenaparamu (HIIBIT) B xomOuHanuu ¢ BUTaMUHAMHU
rpymnmnsl B, 6e3 xonaponporekropos. Habmronamuce 85
nanueHToB (42 My>k4uH 1 43 5KeHIINH) B Bo3pacTe oT 38 10
68 et (cpeauuii BozpacT 46,3+2,6 neT) ¢ XPOHUUECKUMHU
BEPTEOPOreHHBIMH OOJIEBBIMH CHHAPOMaMHU. J{J1s1 OLleHKH
MHTEHCUBHOCTH 00511 U 3()(HEKTUBHOCTHU TEPAITMU UCIIOJIb-
30Bajach BU3yaJbHAs aHAJIOroBas IIKaja. BONBIIMHCTBO
BKJTFOUEHHBIX B UCCIIEIOBaHHUE TAMEHTOB (88%0) *KanoBaiuch
Ha YMEPEHHO CUJTbHY0 00116 - 0T 40 110 70 MM 110 BU3yaJIbHOI
aHaJIoroBoii 1mkasne. [TaruenTs! ObUTM pas/esieHbl Ha JIBE
TPYIIIBL: OCHOBHYIO IPYIITY COCTaBHIMN 55 manueHToB (30
MYKYUH U 25 JKEHIIWH), B JICUEHUU KOTOPBIX, HAPSIY C
HECTEPOUHBIMH ITPOTUBOBOCHIATIUTENBHBIMHU TIpenapara-
mu (HIIBII) B Teuenue 40-60 gHell mpUMeHSAIN XOHAPO-
MIPOTEKTOPBI — MpPEnaparsl, CTUMYIUPYIOIINE MPOIECCHI
pereHepanyy U 3aMeJISAIoNIMe JereHepaluio XpsIeBon
tkanu: Struktum 1000 mg nBaxkzasl B neHs wian 300 mg
Piaskledin pa3 B nenb. KonrponbHas rpymma cocrosuia u3
30 marueHToB (14 My>x4nH 1 16 )KSHIINH), KOTOPBIX JIeUH-
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THE CONTENT OF MICROELEMENTS IN BLOOD SERUM
AND ERYTHROCYTES IN CHILDREN WITH DIABETES MELLITUS TYPE I
DEPENDING ON LEVEL OF GLYCEMIC CONTROL

Gluschenko N., Vasylyshyn Kh., Roschupkin A., Lekishvili S., Gladchenko O.

Sumy State University, Ukraine

Diabetes mellitus applies to the foreground directions of the
national systems of health protection in many countries of
the world. According to the data of the International Dia-
betes Federation 387 million adults suffered from diabetes
mellitus in 2014 and the number of patients will grow to
595 million by the end of the year 2035 [5]. In recent years,
Ukraine has developed a trend towards growth of endocrine
disorders in which the structure of childhood diseases oc-
cupies the fourth place. This disease is accompanied by
the disturbance of all types of metabolism including trace
elements metabolism [8]. This imbalance of chemicals
can leads to the disease appearance or can accompany
its development or can be a trigger of the formation or
progression of complications [4,12]. The importance of
the comprehensive study of trace elements homeostasis
is determined by high biological activity and physiologi-
cal significance of many of these trace elements and their
complex relationships at physiological, and especially at
pathological conditions [9,1,7].

Hexavalent chromium (Cr) has neurotoxic, carcinogenic
and allergenic effects [3], but trivalent chromium has posi-
tive properties [11]. In particular, it is involved in the regu-
lation of lipid and carbohydrate metabolism [6]. Chromium
deficit leads to the worsening of the glucose tolerance and
the increase of the cholesterol concentration at patients [11].
Chromium is excreted from the body by kidneys regardless
of the routes of entering. High nephrotoxicity of this trace
element is set because of its effect on the urothelium [12].

Cobalt (Co) is the component of the molecule of vitamin
B12 (cobalamin). Its deficit is felt in most areas of the in-
tensive cell division, for example, in hematopoietic tissues
of bone marrow and nerve structures. In addition, body
needs cobalt to include it in its glycyl- glycylindipeptidaza
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enzyme and to stimulate erythropoiesis. Due to the variable
valency this trace element takes part in the reactions of
peroxide lipid oxidation, and thus it may adversely influ-
ence on the process of diabetes [13].

It has been known for more than 100 years that pancreas ac-
cumulates nickel (Ni). It is proved that Ni** ions disrupt the
function of Ca* and K* channels in neurons and thus they
can influence on the development of diabetic neuropathy.
In the experiment on rats nickel in higher concentrations
activates glycolysis in the liver, decreases the utilization of
glucose by peripheral tissues, resulting in hyperglycemia
[2]. On the contrary other authors state that the adequate
provision of the organism with nickel supports the level of
the blood glucose and cholesterol within the age norm [10].

Thus, chromium, cobalt and nickel are directly involved in
the regulation of glucose metabolism, and this fact proves
the relevance of this investigation which shows how many
of'these trace elements there are at patients of this category.

The purpose of this paper is to investigate the content of
chromium, cobalt and nickel of serum and erythrocytes of
children with type 1 diabetes mellitus, depending on the
level of glycemic control.

Material and methods. We observed 68 children with type
1 diabetes mellitus. Compensation state of type 1 diabetes
was evaluated according to ISPAD (Consensus for the
Management of Type 1 Diabetes Mellitus in Children and
Adolescens 2000).There were 9 children with optimal level
of glycemic control (Group I), 25 children with the sub-
optimal level (Group IT) and 34 children with high risk for
life level of glycemic control (group III). The comparison
group consisted of 30 healthy children.
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All studies were performed at the Center of morphologi-
cal studies in the laboratory of atomic absorption analysis
(Sumy, Ukraine). They were approved by Biomedical ethics
commission of Medical Institute of Sumy State Universary
(Protocol Ne2, May 26, 2015).

Before the investigation parents of all children were in-
formed about its purpose and the amount of laboratory and
instrumental studies. Parents obligatory gave informational
consent for clinical inspection of their children.

The average age of the patients with type 1 diabetes mel-
litus was 12,71+0,29 years. Depending on the duration of
the disease, all patients with type 1 diabetes mellitus were
distributed to 4 groups as follows: there were 9 patients
(12,7%) with the newly diagnosed type 1 diabetes mellitus,
the average duration of their disease was 1 month long.
There were 37 children (54,5%) with type 1 diabetes
mellitus which lasted from 1 to 4 years. The average
duration of their disease was 2,06+0,14 years. There
were 16 children (23,9%) with type 1 diabetes mellitus
which lasted from 5 to 9 years. The average duration of
their disease was 6,41+0,26 years. There were 6 patients
(8,9%) with type 1 diabetes mellitus which lasted more
than 10 years, the average duration of their disease was
11,83+0,52 years.

Atomic absorption mass —spectrophotometry method was
used for the determination of the content of trace elements
in serum and urine. The research was conducted with the
help of C-115M1 mass-spectrophotometer produced by
«Selmi» Ukrainian enterprise. This device was equipped
with a set-top box for automatic calculation of the trace
elements content. The peripheral venous blood and urine
of healthy children and children who suffered from type
1 diabetes mellitus was the material for trace elements
investigation. The content of trace elements in serum was
calculated in mkmol/l, their content in erythrocytes was
calculated in the mkg/mg/ash.

Statistical analysis of the research results was carried
out on a personal computer using STATISTICA 7.0
and MS Excel XP application software. Variational

statistical methods designed for biomedical research
were used. The arithmetic average (M) and the error
of the arithmetic average (m) were determined for all
indicators. Confidence index (p) of the absolute values
was determined using Student's criteria (t). Two-factors
dispersive analysis was used to determine the degree of
the influence of the level of glycemic control and the
duration of type 1 diabetes mellitus on the investigated
parameters.

Results and their discussion. Along with zinc, cop-
per and chromium are important in the regulation of
carbohydrate metabolism. It was found that the content
of chromium in serum was significantly reduced and it
depended on the level of glycemic control of patients
with type 1 diabetes (Table 1). The most significant
deficit of chromium was diagnosed in patients with high
risk for life level of glycemic control. They had 2,5 times
lower level of chromium than that of healthy children. It
should be noted that 11 children (46%) in this group had
chromium concentration beyond the limit of determina-
tion that can be regarded as zero level. In patients with
suboptimal level of glycemic control the deficit of chro-
mium was maintained. The content of chromium was 2,1
times below its level in the comparison group. The values
of chromium have ranged from 4,4 to 8,8x10-3 mkmol/I.
The average concentration of chromium in serum of the
patients with the suboptimal level of glycemic control
was a bit higher than in patients with high risk for life
level of the glycemic control, but it was determined only
in 19 patients (63%).There was no chromium in serum
of the remaining 11 patients (37%). In the group of chil-
dren with optimal level of glycemic control the content
of chromium in serum was almost the same as in serum
of healthy children (Table 1). It should be noted that in
these groups chromium was detected in all patients. The
medium strength inverse correlation between the level
of chromium and HbA lc¢ in patients of groups I and II
(r=-0,4 and r=-0,5 respectively) indicates that the deficit
of this trace element in serum influences hyperglyce-
mia. However, in patients with high risk for life level
of glycemic control the correlation was inversely weak
(r=-0,16), which may indicate the low role of chromium

Table 1. The content of chromium, cobalt and nickel in blood serum of children witn diabetes mellitus
of the 1-st type depending on the level of glycemic control

Trace element (mkmol/l) Control Group I Group 11 Group III
Crx10° 17,0£1,4 15,0+1,5 8,0+0,8 7,0£0,7
n=23 n=9 p2* n=19 p™, pl” n=13p’, pl”
Cox10° 2,27+0,239 2,05+0,231 1,730,151 1,3710,134
n=20 n=10 n=19 n=19 p
Nix10° 1,55+0,146 2,49+0,281 1,88+0,177 1,27+0,107
n=20 n=10p"~ n=19 p2** n=19 p1™™*

notes: p - reliability of indicators relative to comparison group; pl - the reliability of indicators relative to patients
of group I; p2 - the reliability of indicators relative to patients of group III; * - p<0,05; ** - p<0,01; *** - p<0,001
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in glucose metabolism. During the two-factors dispersive
analysis it was determined that the impact of the level of
glycemic control on the concentration of chromium was
30%, in contrast to the duration of the disease, which
impact on the chromium concentration was only 10%.
These facts may confirm the assumption about the low
role of chromium in glucose metabolism. We paid at-
tention to the fact that the impact of the simultaneous
interaction of both factors on serum concentration of
chromium was 42%.

The concentration of cobalt in serum of patients with
type 1 diabetes mellitus was also in 1,4 times less than
in the comparison group (Table 1). It should be noted
that the concentration of cobalt in serum of patients with
optimal level of glycemic control did not differ from it
in serum of healthy children, but in case of increasing
glycemia its deficit arose. Moreover, the level of cobalt
in serum of children of group III was in 1,7 times lower
and respectively it was in 1,3 times lower in serum of
patients of group Il comparatively to the concentration
of cobalt in serum of healthy children. Cobalt is an active
centre of glycine-peptidase and is indirectly involved in
the metabolism and in the carbohydrate synthesis of C-
peptide on account of glycine-peptidase [13]. It can be
assumed that the lack of cobalt causes the dysfunction
of the pancreas, which in turn causes hyperglycemia.
The established strong inverse correlation between the
levels of cobalt and HbA ¢ in all groups of the examined
children may serve as the confirmation of this hypoth-
esis: r=-0,8 for group I, r=-0,9 for group Il and r =-0,5
for group III. According to the results of the two-factors
dispersive analysis it was revealed that cobalt concentra-
tion in serum depends significantly on the duration of
disease. The impact of this factor was 63% and the level
of glycemic control had the effect of 33%.

Some researchers suggest the distinct role of nickel in
carbohydrate metabolism because it potentiates the effect
of insulin [2]. Maybe that’s why patients with optimal
level of glycemic control had the highest concentration
of nickel. This indicator even exceeded normal concen-
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tration in 1,6 times (Table 1). Strong inverse correlation
with the level of HbAlc (r=-0,79) which was found in
this group of patients, confirms this assumption. The
content of nickel of the remaining patients did not differ
from the indicator of healthy children, but there was a
strong inverse relationship between HbA1c and nickel
in patients with high risk for life glycemic control (r=-
0,6) and a weak inverse correlation in patients with
suboptimal level of glycemic control (r=-0,34). We pay
attention to the fact that the concentration of nickel de-
pends essentially on the combination of such factors as
the level of glycemic control and the duration of type 1
diabetes mellitus. The impact of these two factors was
33%. Separately, each of them influences the provision
of nickel in serum insignificantly because the impact of
the level of glycemic control is 5% and the impact of the
duration of the diabetes is 3% respectively.

Pair correlation between serum levels of elements in each
group of the examined children was identified having in
mind the existing synergistic-antagonistic relationship
between trace elements. In case of optimal level of glyce-
mic control there was the direct correlation of the medium
strength in a pair of Ni/Co (r=+0,59). Perhaps because of
the mutual synergistic effect of the mentioned trace ele-
ments there were minor deviations from the comparison
group, which can be regarded as the compensatory-adaptive
response to hyperglycemia.

Positive correlation of medium strength in the pair of
Ni/Co (r=0,55) was maintained in patients with subop-
timal level of glycemic control. This can be regarded
as the sign of decreasing of their interaction in case
of increasing of glycemic control level. It should be
noted that a strong direct link is formed between Cr/
Ni (r=0,85). Perhaps this is due to their simultaneous
participation in providing glucose homeostasis in this
category of patients.

The relationship between Cr/Co (r=+0,36) becomes low
positive in serum of patients with high risk for life glyce-
mic control.

Table 2. The content of chromium, cobalt and nickel in erythrocytes of children
witn diabetes mellitus of the 1-st type depending on the level of glycemic control

Trace element (mkg/mg/ash) Comparison group Group I Group I1 Group III
Cr 0,02+0,002 0,02+0,003 0,05+0,004 0,05+0,005
n=16 n=9 n=20 p”, p1™* n=14p”, p1™
Cox10> 4,1+0,34 4,5+0,431 3,2+0,17 2,740,278
n=16 n=10 n=24p", pl™ n=20 p”, p1™
Ni 0,054+0,005 0,04+0,001 0,036+0,003 0,032+0,002
n=16 n=5p" n=16p~ n=20 p™, p1*

notes: p - reliability of indicators relative to comparison group; pl - the reliability of indicators relative
to patients of group I, p2 - the reliability of indicators relative to patients of group I11;

% p<0,05,
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The content of trace elements in erythrocytes was investi-
gated in order to study the state of intracellular provision
with them (Table 2).

Erythrocyte chromium concentration tended to rise. In
erythrocytes of children with optimal level of glycemic
control chromium was detected in 9 patients (90%), and
its concentration was almost the same as in the comparison
group (Table 2). In erythrocytes of the examined children
of group II chromium was presented in 20 children (67%)
and exceeded the indicators of healthy children (p<0,01).
In erythrocytes of the patients of group III chromium was
detected in 14 patients (58%) and its indicators were on
the same level as in erythrocytes of the patients with sub-
optimal level of glycemic control. The level of HbAlc was
significant only in patients with high risk for life level of
glycemic control because a strong direct correlation was
found (r=1+0,97), which was not typical for the rest of the
examined patients. There was a weak positive correlation
(r=+3,8) established between the indicators of chromium
in serum and in erythrocytes of the patients of this group
although in case of optimal and suboptimal level of glyce-
mic control it was not detected. According to the results of
two-factors dispersive analysis the impact of the level of
glycemic control on the indicators of chromium in eryth-
rocytes was 27,3% and the impact of the simultaneous
interaction of the duration of diabetes and the level of gly-
cemic control on chromium concentration in erythrocytes
was 26,9%.The duration of the disease did not influence
on the concentration of chromium in erythrocytes because
the impact of this factor was 0,5%. It can be assumed that
chromium (VI) which has toxic effects on the body is not
accumulated in erythrocytes when the duration of type 1
diabetes mellitus increases.

Cobalt content in erythrocytes of children with optimal
level of glycemic control did not differ from the indica-
tors of healthy children and was recorded in all examined
patients (Table 2). In patients with suboptimal level of
glycemic control cobalt was presented in erythrocytes of 24
children (80%) and was on 22% lower than the indicators
of healthy children (p<0,05). In case of high risk for life
glycemic control cobalt concentration in erythrocytes was
at 2,7+0,278x'%2 mkg/mg/ash and it was determined in 20
patients (83%) and it was 34% lower than the indicators of
the comparison group (p<0,01). The weak inverse correla-
tion between the level of cobalt in erythrocytes and HbAlc
in patients of group II (r=-0,2) and group III (r=0,3) was
investigated as well as the direct correlation of the medium
strength between serum and erythrocytes concentrations of
cobalt in these patients (r=+0,58 for group II and =+0,5 for
group III), suggesting the negative impact of cobalt deficit
on glycemic indicators. The attention is attracted to the
fact that according to the two-factors dispersive analysis
the level of glycemic control influences cobalt content in
erythrocytes with the impact of 20,5% and the duration of
type 1 diabetes influences cobalt content in erythrocytes
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with the impact of 12,2%. But simultaneous interaction
of these factors is of special importance and its impact on
cobalt content in erythrocytes is 42,9%.

Nickel provision of erythrocytes was reduced even in pa-
tients of group I (Table 2). The level of this trace element
in this group of patients was 24% lower in comparison
with the indicators of healthy children and it was recorded
only in half of the patients. The deficit of nickel grew
in the examined groups II and III. It was found that the
average indicators of nickel of patients with suboptimal
level of glycemic control were on 33,34% lower and
these indicators of patients with high risk for life level of
glycemic control were on 40,75% lower than the same
indicators of the comparison group (p<0,01). It should
be noted that strong inverse correlation between HbAlc
and nickel content (r=-0,9 and r=-0,95, respectively) was
found in patients of groups II and III. Perhaps nickel ions
are actively involved in the regulation of carbohydrate
metabolism in these groups of the examined patients. In
addition, the mobilization of nickel from cellular depot
takes place to maintain normal nickel content in serum
in case of its deficit. According to the results of two fac-
tors dispersive analysis the level of glycemic control and
the duration of type 1 diabetes mellitus did not influence
significantly on the concentration of this trace element in
erythrocytes if they were considered separately. Although
the interaction force of the combination of these two factors
was equal to 41,4%.

Thus changes found in the composition of nickel and
cobalt may be a prerequisite for the beginning of not only
anemia but also of chronic hypoxemia, which along with
the disturbance of glucose metabolism may accelerate the
development of chronic diabetic complications.

Conclusion The deficiency and the imbalance of trace ele-
ments occur very early at type 1 diabetes mellitus. The ex-
tent of trace elements disbalance in children and teenagers
depends on the level of glycemic control. Even in patients
with optimal level of glycemic control, there is a decrease
of chromium pool in serum and cobalt content in erythro-
cytes. It can be assumed that erythrocytes concentration
of trace elements is more informative for the evaluation of
the depth of trace elements deficiency microelementoses.
The deficiency of these trace elements makes worse in
patients with suboptimal level of glycemic control. Cobalt
deficiency is joined to the deficit of chromium in serum
of these patients. There is the simultaneous decrease of
the levels of cobalt and nickel in erythrocytes. However,
an excess of chromium appears in erythrocytes. Children
with type 1 diabetes mellitus and high risk for life level of
glycemic control have the most expressed changes in the
trace elements provision of serum and erythrocytes. Sig-
nificant polideficit of cobalt, nickel and chromium has been
found in serum of the examined patients of this category.
Chromium increase was recorded only in erythrocytes.
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The level of glycemic control and the duration of type
1 diabetes mellitus are very important in the forecasting
of the development of chronic diabetic complications. In
particular, the duration of type 1 diabetes mellitus mostly
influences on cobalt and nickel levels in serum, while the
level of glycemic control influences on serum concentration
of chromium. Perhaps the ions of chromium (III) exactly
play an important role in the maintaining of glucose ho-
meostasis. The level of glycemic control has a significant
impact on erythrocytes provision of cobalt, nickel and chro-
mium. Thus, it can be assumed that the level of glycemic
control and the duration of type 1 diabetes mellitus have
different leverage on trace elements provision depending
on biological environment. This should be considered when
assessing of the trace elements balance and its correction
for each patient individually.
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SUMMARY

THE CONTENT OF MICROELEMENTS IN BLOOD
SERUM AND ERYTHROCYTES IN CHILDREN
WITH DIABETES MELLITUS TYPE I DEPENDING
ON LEVEL OF GLYCEMIC CONTROL

Gluschenko N., Vasylyshyn Kh., Roschupkin A.,
Lekishvili S., Gladchenko O.

Sumy State University, Ukraine

The aim of this paper is to investigate the content of
chromium, cobalt and nickel in serum and erythrocytes in
children with type 1 diabetes mellitus, depending on the
level of glycemic control.

The study was conducted on 68 children with type 1 dia-
betes mellitus. The patients were divided into four groups
based on glycemic control. Group I was composed of 9
children with optimal level of glycemic control. Group
IT - 25 children with suboptimal level of glycemic
control. Group III - 34 children with a high risk to life
level of glycemic control. Group IV (control group)
consisted of 30 healthy children. Compensation state
of type 1 diabetes was evaluated according to ISPAD
(Consensus for the Management of Type 1 Diabetes
Mellitus in Children and Adolescens 2000). The content
of trace elements in biological agents was determined
by atomic absorbtion spectrophotometry method with
C-115M1 mass-spectrophotometer, manufactured by
«Selmi» enterprise (Ukraine). It is found that there is
a decrease in serum concentrations of chromium and
erythrocyte content of cobalt in patients with optimal
level of glycemic control. The deficiency of chromium
is accompanied by the deficiency of cobalt in patients
with suboptimal level of glycemic control. The lower
levels of cobalt and nickel are recorded simultaneously,
but there is theexcess of chromium in the erythrocytes of
these patients. Patients, who suffer from 1 type diabetes
mellitus and high risk for life level of glycemic control
have considerable polideficiency of cobalt, nickel and
chromium in serum.The increasing level of chromium
was recorded only in the erythrocytes. The level of gly-
cemic control and the duration of 1 type diabetes mel-
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litus are important in the forecasting of the development
of chronic diabetic complications. It is found that the
duration of 1 type diabetes mellitus influences the levels
of cobalt and nickel in serum mostly, while the level of
glycemic control influences the chromium content.

Keywords: Type I diabetes mellitus, children, trace ele-
ments, chromium, cobalt and nickel in serum and erythro-
cytes, level of glycemic control.

PE3IOME

COAEP)KAHUE MUKPODJEMEHTOB B CbI-
BOPOTKE KPOBH M SPUTPOIIMTAX JIETEM,
BOJIBHBIX CAXAPHBIM JTUABETOM 1 TUITIA B
3ABUCHUMOCTHU OT YPOBHS INTMKEMHNYECKO-
'O KOHTPOJIA

I'nymenko H.B., Bacuaumun K.U., Pomynkun A.A.,
JlekumBuiau C.9., Imaguenko O.P.

Cymckuii eocydapcmeeHnblil yHugepcumem, Ykpauna

[enbto nccne10BaHus SIBUIIOCH ONPEETICHNUE COIePKaHUS
MHUKPOBJIEMEHTOB (XpoMa, KoOaibTa ¥ HUKEIIS) Y JCTEH,
OOJIbHBIX CaxapHbIM quadeToM | THIA, B 3aBUCUMOCTHU OT
YPOBHS TITMKEMHUYECKOTO KOHTPOJISL.

[Tox HabnroIeHNEM HAXOAMIOCH 68 MALMEHTOB, KOTOPbIE
OBUTH pa3/iesieHbl Ha YeThIPE TPYIIbI B COOTBETCTBUH C
YPOBHEM DIMKEMHUYECKOro KOHTpos. I rpynmy cocraBu-
mu 9 nereil ¢ ONTHUMAIbHBIM YPOBHEM IIIMKEMHUYECKOTO
koHTpouts, Il rpynmy - 25, ¢ cyOonTHManbHBIM ypOBHEM
IIMKeMu4eckoro KoHTpods, I11 — 34, ¢ BeICOKHM ypOBHEM
TIIMKEMHUYCCKOTO0 KOHTPOJIA, NPEACTABIAIOININM PUCK JIA
’Ku3HU, [V KOHTpONBHYIO TpyIy cocTaBuin 30 310pOBbIX
nereil. Ilpu orneHke KOMIEHCAIlMM caxapHOro nuabeTa
1 Tuma MCmoNb30BaTUCh KPUTEPUH MeXTyHApOTHOTO
o011ecTBa 1o JJETCKOMY U oJipocTKoBoMy niradbety ISPAD
(Consensus for the Management of Type 1 Diabetes
Mellitus in Children and Adolescens 2000). [{ist ompe-
JICTICHHsSI CO/ICPKAHHSI MUKPO3JIEMEHTOB HCIOJIb30BaIH
METOJ1 aTOMHO-a0COPOIIMOHHON Mac-CIIEKTPOPOTOMETPHH
Ha cnekrpodoromerpe C-115M1, npoussoactea HBO
«Selmi» (Ykpauna).

YcTaHOBNIEHO, UTO C YXYAILICHUEM YPOBHS INTMKEMHYECKOTO
KOHTPOJISI CHIDKAETCSl COJEpKaHue XpoMa, KoOanbTa U
HUKeNsI B CHIBOPOTKE KPOBHU M 3puTporurax. [lo pe-
3yJbTaraM JIByX(paKTOPHOI'0 JTUCIEPCHOHHOTO aHaIHu3a
YCTAHOBJIEHO, YTO OT JJIMTEIBHOCTH CaxapHOTO qua-
Oera 3aBHUCAT CHIBOPOTOUHBIC MMOKa3aTeid KoOaibTa M
HUKEJA, B TO BpeMs KaK ypPOBEHb INTMKEMHUU BIHACT Ha
coJiepKaHHe XpoMa.
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HE®TPUAKCOH-UHJIYIIUPOBAHHBIN XOJEJIUTHA3
IPU JIEYEHUHM BAKTEPHUAJIBHBIX KHITEYHBIX THOEKIUA (CIYYAU U3 ITPAKTUKHN)

XouaBa ML.A., Jlamxu E.A., I:xoxtadepunze T.I., Hlanaméepunze U.A.

Tounucckuii 20cy0apcmeenHolil MEOUYUHCKULL YHUGepcument, 0enapmamenm 0emcKux uHQexyull;
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LledTprakcoH sBIsIeTCS TapeHTEPATbHBIM aHTHOMOTHKOM
TPETHETO MOKOJIEHH 11e(haIOCTIOPHHOB, OTIINYASTCS 11~
POKNM aHTHUMHUKPOOHBIM CIIEKTPOM JACHCTBUS, BEICOKUMHU
MOKa3aTeJIIMH TTOJIypacnajga B IUIa3Me KpoBH. Pexum
IIPUMEHEHHMSI C BBEICHHUEM IIperapara OfHOKPATHO B CYT-
K1 00yCIIaBIMBAET €ro IIMPOKOe MIPUMEHEHNE B JICUCHUN
nH(pEKIHOHHON maronoruu. [Ipemapar jJerko mpoxXomuT
rematodHIehammaeckuii 6aprep [7,8,17].

B 1986 romy Schaad et al. [17] obHapyxWin KaMHH B
JKEITYHOM TTy3bIpe | 8-eTHero 60IpHOTO Ha (OHE JTCUCHUS
nedprpuakconoM. OnmHAKO, MMOCKIE CHIATHS HePTpHaKCoHa
MIOKa3aTelH yJIbTPacoHOrpaduu CIIyCTs: HEKOTOPOE BpEeMs
npunuty B HopMy [19]. B 1988 romy 001 onmican emié onuH
cirydail ne(TpruakcoH-acCOLMUPOBAHOIO XOJICHUCTUTA.
Ha stoT pa3 manueHTko# Opita 16-neTHAS Aeymka [11].

LledTprakcoOH MOKET BBI3BATH MOTEHINAIBLHBIE OCJIOKHE-
HUSI, TaKME KaK BOSHUKHOBEHHE OMIMAapHOTO 0caiKa 1 Ou-
JIMApHBIX KaMHEH, OIHaKO0, 3TH U3MEHEHUS HOCST TPaH3H-
TOPHBIH XapaKTep, 9TO OTMEYAIOT U IpyTHe aBTopHI [8,18].
JlexapcTBEHHO MHAYIUPOBAHHBIN OWIHMApPHBIN ClIalK
00BIYHO pa3BUBaeTCA Ha (POHE MPUMEHEHHUS 1e(harocno-
puHOB - nedrpuakcoH, nedprazuanm [4,5,12]. Tlpomecc
IIpOTEKaeT OECCHUMIITOMHO, OJJHAKO Y HEKOTOPBIX OOJIBHBIX
MOXKET Pa3BUBATHCS TUITMYHBIHN IPUCTYTI )KEITTHOMN KOJIHUKH.
Ledrprakcon MHAYIHPYET OOPATUMBIH CIA/K KETIH y
25-45% mauueHToB. Y 2% OONBHBIX, MOTyYarOIInX med-
TPHUAKCOH, Pa3BUBACTCS XOJICIIUTHA3, HEPEIKO TPEOYIOIIHI
XHpypruveckoro BMemarenseTsa [ 1,10].

KamHu %eTqHOTO My3bIps Yallle Pa3BUBAIOTCS Y MHOTOPO-
JKaBIINX JKEHIIIMH ¢ N30BITOYHON MacCOl Tena. DTH KaMHHU
00BIYHO XOJIeCTepHHOBEIE [15].

Borne3nu medeHn M reMoiu3 IperpaclonaraoT K pHCKy
Pa3BUTHSI YEPHBIX MUTMEHTHBIX KaMHEH, a OWinapHbIe
MH(EKINH BBI3BIBAIOT TMTMEHTHBIC CMEIIAHHbIC KAMHU.

KamHn 5keraHoro my3bIpsi B IETCKOM BO3PACTe IPECTaB-
JISTIOT cO00M OTHOCHTENBHYIO PENKOCTh. B 3TOM BO3pacTte
pHUCK-(haKTOpaMH SBISIOTCS TEMOJIMTHUECKAsT aHEMHUS,
MIapeHTEepAIbHOE MUTAHUE, CETICHC, PE3EKINS KUIIKH HITH
IIPUMEHEHHE TaKNX MPETaparoB, Kak e TpuakcoH, 0cTeo-
UTH] WITH QYPOCEMHT.

HmeroTcst MHOXKECTBEHHBIE HCCIIEI0OBAHMSI, B KOTOPBIX
N3y4eH MaToreHe3 MOSBICHHS He(TPHAKCOH-UHAYIHPO-
BaHHBIX kKaMHel. OKa3a10ch, YTO IUTOTCHHBIA MPEIUINTAT
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MIPEJCTABICH MOHOTUIPATOM XOJIECTEPUHA M KaJIbLHs
ommupyOnHaroMm. Korma pacTBOpUMOCTh KalblUs U He-
KOHBIOTHPOBAHHOTO OMNMpyOWHA MOCTHTAET OIpese-
JICHHOTO YPOBHS, IOSIBISACTCA KaJbLUs OMINPYOHHAT
B Buze ocajnka [2]. Takoe sBiIeHUE MOXKET OBITH 00pa-
THUMBIM I10CJIE TIPEKPALICHUS BBEICHH He()TPUAKCOHA.
OcCnoXXHEHU S HEXapaKTePHBI, €CJIM HET COMY TCTBYOLINX
COCTOSIHMH, TaKHX KaK I'€MOJUTHYECKas aHeMUs MIIH
AMMYHOJE(QUITHUT.

OOHapyxeHHe KaMHEeH MPOUCXOIUT CIyIallHO BO BpEMs
yaeTpacoHoradun OPIONTHOW MONOCTH, KOTAa pebeHOK
KallyeTcs Ha abJJOMMHaJIbHBIE 00N WIIH TIPH JPYTHX IIe-
nsx uccnenosanus [3,14,16]. Okazanaock, 9TO y JETCKOTO
KOHTHUHTeHTa B 15-57% ciy4aeB yxe Ha BTOPOH JCHb
JeyeHHs 1e(TPUAKCOHOM PA3BHBAETCS 3TA MATOJIOTHS.
B GonmpmmHCTBE CITydaeB 3TO COCTOSHUE MPOTEKaeT Oec-
CHMITOMHO U ITPUOIN3UTENBHO CITyCTSI 2 MECsIIa Hcue3aeT
6eccienHo. B 2009 romy ommcaH ciyd4ail e TprakcoH-
WHIyIUPOBAHHOTO OCTPOTO KaJIbKYJIE3HOTO XOJEINUCTUTA
C MocCHeaAyIoleld XOIeHUCTIKTOMUEN U UCCIe10BaHUEM
KOHKpPEMEHTOB. BrisBreno, uro marepuan Ha 70,4% co-
CTOSUT M3 MUHEPAJIOB U COAEPIKAJ TUTMEHTHI ¥ KAJIBLIHEBYTO
coib nedTpuakcona [6].

[orennmanbHEIH P PeKT nedTprakcoHa, KAKIM SBISECTCS
oOpa3oBaHUe OMIMAPHOTO Ocagka, OMIMapHBIE KaMHH,
OIIpeAEIAeTCs TeM, 4To Mpubnam3utensHo 40% npenapara
BBIJICIISIETCS YKEITIBI0, YAaCTh BBIBOJMUTCS C KaloM. B aTom
cilydae IMOSIBIISIETCS. HEPAaCTBOPUMBIN OCa/I0K COJIEH Kalb-
ust. Okono 60% nedTprakcoHa BBIACTSACTCS C MOYOH B
HEU3MEHEHHOM BHJIE.

Jnst onmcaHust KaMHEH B JKEITYHOM ITy3bIPE HUCTIONB3YIOT
TEPMHHBI — IICEBIOJIUTHA3Y, «OOPATUMBIH JIUTHA3Y.

ITo ceif neHp He Bce M3BECTHO 00 STOM Mporiecce, XOTS B
TuTeparype Gpurypupyer npuMeHeHue e TprakcoHa s
nedeHus nHPEKIMoHHOTO TIporiecca [ 16]. [Ipeamonaraercs
TeHETHYECKasl TPEIPacIIONOKEHHOCTh K 00pa30BaHUIO
KaMHe# y Takux OOJbHBIX [9].

HedTprakcoH MPUMEHSIOT A JICYCHUS TAKIUX HHPEK-
nuid kak S. pneumoniae, H. influenzae, staphylococci,
S. pyogenes (B-TeMOTUTHYIECCKAN CTPENITOKOKK T'PYIIIBI
A), E. coli, P. mirabilis, Klebsiella spp, xoaryna3a-He-
TaTUBHBIN CcTaQUIOKOKK. bakTepunuagHoe Bo3aeiicTre
nedTpuakcoHa OMpeneNseTcss HHTHOWIuel cuHTe3a
CTEHKH OaKTepHH.
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IIpu oOHapyXeHHU TICEBIOIUTHA3A BBEACHUE HEe(PTpPHU-
akcoHa cienyet npekparuth [13]. PexomengoBaHo mo-
ciientyroliee HaOIoIeHHe 3a OOJIBHBIM BILIOThH JI0 MTOJTHOM
PE30ITIOLUH TIpoliecca.

Ha 6a3e nerckoii HH(EKITMOHHON KITMHIUYCSCKOM OOTBHUIIBI
r. TOwIMCcH NpoOBOAMTCS JUATHOCTHKA W JICUCHUE pas-
JIMYHBIX MHPEKIIMOHHBIX TaTOJIOTHI B IETCKOM BO3pacTe.
[Ipumenene e TprakcoHa Npu cepbe3HO MHYEKIIMOHHON
MaTOJIOTUU B HACTOSALIEE BPEMs CTAJIO T.H. pyTUHOH. Yiib-
TpacoHorpadus OPIOIIHO# [TOJIOCTH BXOAUT B CTaH/IapTHOE
o0cie[oBaHKE CTAMOHAPHOTO OOILHOTO IIPH Pa3InYHBIX
HaTOJIOTHSIX.

IIpu npoBeneHUU TAKOTO OOCICAOBAHUS B OOJBHHIIC
OITMCAaHBI Clly4yan e TPUaKCOH-UHYIUPOBAHHOTO IICEB-
J0JInTHAa3a, XO0TsA HaMH TaKKE OIMMCAaHbI CIIyYau KEJTYHOKa-
MCHHOM 0OJIC3HH Y IETCH paHHET0 BO3pacTa, He CBSI3aHHbBIC
C IPUMCHCHUEM aHTHOMOTHKOB.

Hwoke nprBeieHbI HECKITBKO CITy4aeB Le(hTPHAKCOH-UHTY -
UPOBAHHOTO MICEBIOJINTHA3A U3 COOCTBEHHOM MPAKTUKH.

Marepuan u metoabl. Crydail 1: 4-1eTHUN MalMeHT,
M.II. moctynui B GONBHUIYY Ha ISATHIA JCHb OOJE3HU C
JIMarHO30M OCTPOH OaKTepHaIbHON KUILIEYHOH NHPEKIINH
(3aKITIOYMTENBHBIN TUarHO3 TeMOKONIUT, An3eHTepus). Ha
JIOMY aHTHOMOTHK He Tosrydai. COCTOsIHUE ITPU OCTYTIIe-
HuK TsDKENoe. B cranronape Obl1 Ha3HaueH e TPUAKCOH.
Ha TpeTnii nenb npeObIBaHus B CTAl[IOHAPE ClIeIaHa Yilb-
TpacoHorpadusi OPIOIIHOM MMOJIOCTU U B )KEITYHOM ITy3bIpe
oOHapy)keHa XOpOIIO BhIPAKCHHAs! aKyCTHYECKash TEHb,
XapakTepHast /U CTPyNIHUPOBaBIINXCS KaMHel (puc. 1).

Puc. 1. Konxkpemenmul 6 sicenunom nysvipe Ha pone neuenus
yegpmpuakconom y nayuenma 4 nem

[Tocne npekparieHnst aHTHOMOTHKA TTOBTOPHOE MCCIIE0Ba-
HHE ITPOBEJICHO CITYCTs 2 HEeJIeNM 1 Ha YJIbTpacoHorpaduu
KOHKPEMEHTOB HE 0Ka3aJloCh.

Coyuaii 2: neBouka 3 niet, 4 Mec. MocTynuia B OOJILHHILY
Ha YeTBEPThIH IeHb O0JIe3HU C AUArHO30M OCTPOi OaKTepu-
QJIbHOM KHIIeYHON MHMEKIMH (3aKITFOYUTENLHBINA IMAaTrHO3
TEeMOKOJIUT, TU3EHTEPHSI) B TSKEIIOM COCTOSTHUH.

© GMN

[Tpu yasTpacoHorpaduu xKeauaHoro my3bIpst 00HAPYKEHBI
KOHKPEMEHTBI C XOPOLIeH aKyCTHUeCKOM TeHbto. [Tpu no-
JIMTIO3UIIMOHHOM HCCIIEIOBAHUH MECTOIIONOXKEHHE KaMHEH
MmeHsutock (puc. 2). [Tocrne npekpatieHust aHTHOMOTHKA IIPH
MOBTOPHOM BH3UTE CITYCTSl 2 HEACIH KaMHHU B YKEIUYHOM
My3bIpe He 0OHAPYKEHBI.

S
Puc. 2. Konxpemenmul 8 scénunom nysvipe Ha 3 0emb je-
ueHus yepmpuakconom

Cryyaii 3: MasbuuK B Bo3pacTe 1 roga 5 MecseB moCTymuI
B JIETCKYI0 MH(EKIMOHHYIO KJIMHUYECKYIO OOJBHUILY Ha
TPETHi JIeHb 3a00JIeBaHUs B TSHKEJIOM COCTOSIHHHU C JTva-
THO30M an3eHTepun. Ha nomy aHTHOMOTHKM He MoTydal.
Ha BTopoii e mpeObIBaHMsI B CTallMOHAPE MPHU yIbTpa-
coHOrpauu B )KEIYHOM My3bIpe 0OHApYKEH B OOJIBIIOM
KOJTMYECTBE TUTIEPIXOTEHHBINA 0CaloK (cnamxk) (puc.3).

KOHTpOHLHOe HCCICAOBAHUE CIIYCTA HECKOJBKO HECIIb
IMOKas3aJIo IMOJHOC UCUC3HOBCHHUE CJIajiKa.

Puc. 3. Ocaoox 6 srcenurnom nysvipe na ghone 2 Onetl neuenus
yegpmpuakcorom

3a mocieHU T[] HAMH OMKCAHO 5 TaKUX MAIHEHTOB C
TICEB/IOJINTHA30M, JICYCHHBIX LieTpruakcoHoM. Tpoe u3 HuX
ObuTH B BOo3pacte J10 2 jeT. Y Bcex OONIbHBIX OOHapyKeHa
ocTpast KHIIeyHast HH(EKIHs ¢ MPU3HAKaMU FeMOKOJINTA
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(mu3enTepust). Y Bcex OOMBHBIX OOHApPYKEH TICEBIOIUTHA3S,
PE30ITIOLHST KOTOPOTO MPOU30IIIA CITyCTs! HECKOJIBKO He-
JIeINTb TI0CIIEe BBIITUCKY U3 CTallMOHAapa.

BobiBoabI: Y fieTeil paHHEro AETCKOTr0 BO3PACTa JINTHA3 JKEI4-
HOTO ITy3BIPs BCTPEYACTCA B IEPBBIC THU JICUCHUS [Ie(PTpHaK-
coHoM. OOBIYHO 3Ta MATONIOTHS OOHAPYKUBACTCSA CITyJaitHO
1 B HCKOTOPBIX ClTyYdasiX OCTACTCA HeHHaFHOCTHpOBaHHOﬁ.

XapaxTep JINTHa3a, BBI3BAHHOTO LIE(PTPHAKCOHOM, OOBIIHO
BpeMeHHOe siBieHue. [l BBIHECEHUS OKOHYATEIHHOTO
CyXJIeHUs] He0OXOAUMO OOJBIIOE KOJHMYECTBO Halmoma-
eMbIX OOJIbHBIX M HAOIOJIeHNE B JWHAMUKE JIO MOJHOM
PE30IIIOIHH TIpoLEcca.
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SUMMARY

CEFTRIAXONE-INDUCED GALLBADDER LI-
THIASIS IN CASE OF INTENSTINAL BACTERIAL
INFECTIONS (CASE REPORTYS)

Khotchava M., Lashkhi E., Jokhtaberidze T.,
Shalamberidze 1.

Tbilisi State Medical University; Ltd, Children's Infectious
Diseases Clinical Hospital, Tbilisi, Georgia

Ceftriaxone is a third generation cephalosporin antibiotic
and is one of the most often applicable parenteral drug,
which has wide antimicrobial activity range.

According to the literature gall bladder lithiasis is a com-
plication which is described in the first days of the treat-
ment with this antibiotic. The cases are seen mostly as
undergdiagnosed conditions when ultrasound examination
is performed due to the abdominal colics.

The aim of the study was to observe Cholelithiasis in
ceftriaxone-treated patients.

Last year few cases of Cholelithiasis were observed in
Children’s Infectious Diseases Hospital. All of them were
related to the dysentery treatment with ceftriaxone. All of
the cases of Cholelithiasis were diagnosed at the beginning
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of the antibiotic therapy (in first 2-3 days of hospitalization).
Gall bladder concernments/sludge were found accidentally.

Cholelithiasis in these cases was transitory and in 2 weeks
ultrasound investigation revealed no calculi/sludge in the
gall bladder. Further findings are supposed to be analyzed
on a bigger number of the patients. It is necessary to fol-
low up with gall bladder concernments till their absolute
resolution.

Keywords: ceftriaxone-induced gallstones, lithiasis, chil-
dren, ultrasound.

PE3IOME

HE®TPUAKCOH-UHIYIIUPOBAHHBIN XOJIE-
JINTHA3 ITPY JIEYUEHUM BAKTEPHAJILHBIX KH-
EYHBIX UHOEKINM (CTYYAU U3 IPAKTHKH)

XouaBa ML.A., Jlamixu E.A., I:koxTradepunze T.T.,
Tanamoepunze U.A.

Tounucckuii 20cy0apcmeeHHblil MEOUYUHCKUL YHUBEPCU-
mem, oenapmamenm demckux ungexyuti;, 000 [emckas
KAunudeckas ungexyuonnas oonvnuya, Tounucu, I'pysus

HedTpuakcon sfBAgeTCA OJHUM M3 Hamboiee mpuUMe-
HSEMBIX MapeHTEePaTbHBIX I1€(aTOCIOPUHOB TPETHETO
MOKOJEHHS C MHUPOKUM aHTUMHUKPOOHBIM CHEKTPOM
JIEeUCTBUA. DTOT aHTUOMOTHK YacTO MPUMEHSACTCS Y
JeTeil paHHEro BO3pacTa AJIs JICUYCHUs Pa3IHYHBIX HH-
(eKIMOHHBIX MATOJIOTHH.

He(prI/IaKCOH MOKET BbI3bIBATH HCKOTOPHIC MMOTCHIUAJIb-
HbIE OCJIOKHEHHUSI, B TOM YKCJIe 00pa3oBaHue OMIMApHOTO
ocaaka B JKEITIHOM ITY3BIPEC, a TAKKE NPCIUIIUTATEI B MO-
YEBBIBOAIIMX MYTSX. Y JeTel paHHEro JEeTCKOTO BO3pac-
Ta JIUTHA3 KEIYHOTO Iy3bIpsl BCTPEYAETCs B IIEPBBIE JIHU
nedeHust nedrpuakconom. OOBIYHO 3Ta MATONOTUs O0HA-
PY>KUBAETCsI CIy4ailHO, KOT/Jla B CTAI[OHAp 00palaroTcs
10 TIOBOAY OO0JIelt B KHMBOTE MM 10 KaKOH-1100 Apyroit
npuyuHe. B HEKOTOPBIX Cciydasx XOJEIUTHA3 OCTaeTCs
HECIMArnoCTUPOBAHHBIM.

Ha 6a3e TOuamMCCKOM IETCKON KIMHHYECKOW MH(EKIIH-
OHHOM OOJIEHUIIBI JICUCHHUE TIPOXOAT MAIIMEHTHI C Pa3HOI
UH(EKIMOHHOM TTaTOJI0THEH U IPUMEHEHHUE e TprakcoHa
SIBJICHHE YaCTOE IPH NHPEKIIMOHHBIX 3a00JIeBaHUSIX. YIIb-
TpacoHorpadus OPIOIIHO# TOJIOCTH BXOAUT B CTaHIAPTHOE
HCCIIeIOBaHNE MTPH MHOTHX MaToyiorusx. Ha mpotsxenun
MOCJIEHETO T0/la aBTOPaMU OIMHCAaHO HECKOJIBKO CIIyJacB
e TprUaKkCOH-UHIYIIUPOBAHHOTO JINTHA3a. XapakTep JIn-
THAa3a, BEI3BAHHOTO IIe(PTPHAKCOHOM, OOBIYHO BPEeMEHHOE
sBJeHne. B mpeacTaBieHHOM HAOMIONEHIH JIUTHA3 HOCHIT
TPAH3UTOPHBIM XapakTep U SABJICHUS HCYE3aNH MPH TO-
BTOPHOM HCCIICIOBAHUH CITyCTS 2 HEJCINH.
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J1ist BBIHECCHUSI OKOHUATEIBHOTO CYXKICHHSI HEOOX0IUMO
0OJIBIIIEE KOJIUYECTBO HAOIIOAAEMbIX OOIBHBIX U HAOJIIOIE-
HHE B TUHAMHKE JI0 MTOJIHOW PE30JIIOUH MPOLEcca.
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OBMEHHBIN MPOIIECC OPTAHU3MA B OTJTAJIEHHOM NEPUO/E
MOCJIE COYETAHHOI'O BO3JIEMCTBUSA PAIMALIMA U SMOIIMOHAJIBHOI'O CTPECCA

"Uabaepbaena I.O., Kermuc6aes B.A., ZAabaepoaes 0.3., “Tamapikéaes K.C., 2bekeeBa C.A.

Tocyoapcmeennpitl meouyunckui ynueepcumem 2opooa Cemetl;
2Eepasuiickuil nayuonanvhoil yuusepcumem um. JI.H. I'vmunesa, Acmana, Kazaxcman

Peakmusa csobomuHopanukansHOro okucieHus (CPO)
MHUIUUPYETCS] aKTUBHBIMU (POPMaMU KUCIOPOJIa, HPH-
BOJISIIIIMMH K XMMHYECKOI MOAU(DUKALIUK U Pa3pyILICHHUIO
OuomosieKyin. BBuy Hamu4usi B OpraHU3Me CIOXHBIX
(bepMEHTHBIX KOMILIEKCOB CO CIIEHU(PHISCKUMHU DICKTPOH-
TPAHCHOPTHBIMH MPOCTETUYECKUMHU M KO(DEPMEHTHBIMHU
IPYNITUPOBKAMH, MIPOIECC BOCCTAHOBJICHUS KUCIOPOJa
MPOTEKAET 10 MHOTOCTYIIEHYATOMY MEXaHH3MY, YTO CBOAUT
K MUHUMYMY BO3MOXXHOCTH 0Opa30BaHUs BHICOKOpPEAK-
LIUOHHBIX MMPOMEKYTOUHBIX COCIUHEHUH Kuciopoaa. B
YCIOBUSIX CBOOOHOPAIMKATBHOM TATOIOT MU IIPOUCXOAUT
HapyuieHue (GpyHKIHOHUPOBaHKS (DEPMEHTOB aHTHOKCH-
JIAHTHOM cucTembl [1].

Ps1 maronoruyeckux COCTOSIHHME, B TOM YHCJIC BbI3BaH-
HBIX OOJy4YeHHMEM, CBS3aH C BHIPAKCHHON WHHUIMANACH
MIPOIECCOB CBOOOTHOPAANKATBHOTO OKHCIeHus [23]. B
HACTOsIIIeE BPEMS H3YICHBI MEXaHU3MbBI CPOYHOM CHCTEMBI
Hecnenn(UIeCKON aJanTaniy Ha KICTOYHOM H CyOKIe-
TOYHOM YPOBHSIX ITOCIIE PaIHalliOHHOTO opakeHus. [1pu
9TOM HapyIIEHHE PETYIIINI METaOOIMUECKUX ITPOIIECCOB
B KJIETKAX, IO BCEH BEPOSATHOCTH, SBISACTCS HE TOIBKO
CJIC[ICTBUEM, HO M BAKHEHMILIM 3BEHOM I1aTOI€HETHYCCKHIX
MEXaHH3MOB JIy4deBoro nopaxernus [19]. Bo3aeiicTBue
HOHUBHPYIOMIETO U3IIYICHHUS XapaKTepU3yeTcs 3Hauu-
TeNbHOI akTHBaIue mpoueccos CPO. YeraHoBICHO, 9TO
HMOHM3UPYIOIIAS PaIHAI TIPUBOINUT K YBEIMICHUIO KOH-
LEHTPAIIH CBOOOIHBIX PATUKAIIOB B Pa3IMYHBIX OpraHax
n Tkausax [11,13,18].

B ycioBusIX pasnannoHHOTO BO3JICHCTBHS B pe3yibTare
MIPAKTHYECKOTO HMCIIOJIB30BAHUS aTOMHON IHEPTEeTHKH,
MIPOMBIIIJIEHHBIX U MEUIIUHCKNX HCTOYHUKOB M3ITydCHUS
HEOOXOANMOCTh M3YUYEHUS paJualliOHHbIX 3((PEKTOB Ha
mporeccsl MeTabonu3Ma He BbI3bIBaeT coMHeHuil. [lo-
JIOOHBIN PUCK 3HAYUTEIILHO YBEIMUMBACTCS B pE3yIbTare
UCTIBITAaHUH SIIEPHOTO OPYXHS U paJMalliOHHbBIX aBapHi,
0 YeM CBHICTEIhCTBYIOT aBapuu Ha Yonk-Pusep (1952),
MPOU3BOACTBEHHOM oObeamHeHnu «Mask» (1957),
Bunncketine (1957), ADC «Cssaroit JlaBperTuin» (1969),
Tpumaiin-Aiinenae (1979), B8 Uepnoosure (1986) u Ha
Oykycume-1 (2011) [24]. OcHOBOH NECTPYKTUBHOTO
JIeMCTBHS MOHU3UPYIOIIETO N3ITyUYSHHUS SIBIISIOTCS LIETTHBIC
CcBOOOJHOPATUKAIBHBIE PEAKIMH, COMPOBOKIAAIONINECS
AKTUBAIMEH IEPEKNCHOTO OKHUCIICHUSI JINITHIOB. 3HAYUMYTO
POJIb B ONTUMH3ALIUH YCIIOBHI aBTOPETYITUPOBAHMS OKHC-
JIMTETbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMI HTPAET AaHTHOKCH-
JTaHTHasl CUCTEMa OPTaHU3Ma, COCTOSIHUEM 3TOH CHCTEMBbI
BO MHOTOM OTIPEIEIISIETCS €T0 Pain0yCTOWIHBOCTS [6,21].
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OtnaneHHBIME 3PQeKTaMu OOTydeHHs Jalle BCETO SB-
JISTIOTCS. BOSHUKHOBEHHUE JICHKO30B U 3JI0Kau€CTBEHHBIX
onyxosieil. I3BeCTHO Tak’ke, 4TO JEeMCTBUE pagualuu
Ha 3I0pOBbE MOXKET 3aBHUCETh OT MPOJOJDKHUTEIHHOCTH
BO3ICUCTBY: OTHA U Ta XK€ J103a paJHaIliy, oydaeMas
32 KOPOTKHI MPOMEKYTOK BPEMEHH, BBI3HIBACT MEHBIIIE
MTOpaYKEHUH, YeM 1103, TIOTydIeHHAasI Ha MTPOTSHKCHNUH JITH-
TenpHOTO TIepuona [3].

HccnenoBanust oTAaICHHBIX TOCICACTBUN BO3ACHCTBUS
MOHU3UPYIOUINX HM3IIy9eHUH Ha 3I0pOBHE HACEICHHS B
KazaxcraHe SBISIOTCS aKTyalbHBIMHU, TaK KaK HEKOTOPBIS
00ITacTH TONBEPTAIHCEH BEIMAICHHUIO JIOKAIBHBIX PaIHO-
AKTHBHBIX OCAJKOB BCIIEIACTBUE MPOBEACHUS SIESPHBIX
ucneITaHnit Ha CeMHITaJaTHHCKOM SICPHOM TIOJHTOHE,
a TIPOXXMBAIOIIEE HA STUX TCPPUTOPHSIX HACEICHUE IO~
BEprajioch BO3ACHCTBHIO BHYTPEHHEr0 W BHEIIHETO
obnyuenuit. Jluna, moxyyuBIINE OMpENeNeHHYIO 03y
paauanym, HaXOAACh Ha OTHX TEPPUTOPHSIX, CTAIKUBAIOTCS
C MHOYKECTBOM ITOBCEIHEBHBIX TPYAHOCTEH, BBI3BIBAIOIIIIX
SMOIMOHATBHBINA CTpecc.

HecMmotrpst Ha 0OJIBIIOE YHCIIO HKCIEPUMEHTAIBHBIX U
KJIUHWUYECKUX HCCIENOBAHUM, U3MEHEHHUS COCTOSHUS
CBOOOHOPANKAILHOTO OKHCJICHUSI 110 Ceil JIeHb HE U3-
YUEHBI, 4TO CTABUT Iepe]] HEOOXOIMMOCTHIO HCCIIEIOBAHMUS
OMOXMMHUYECKUX aCHEKTOB aalTalOHHOIO Mpolecca, B
YAaCTHOCTH, OMOXHUMHU HUMMYHOKOMIIETCHTHBIX OpraHoB. B
(U3UONOrHYECKUX YCIOBHSAX MEPEKHUCHOE OKHUCIICHUE JIH-
muoB (ITOJT) orpannamBaeTcst aHTHOKCHIAHTHOM 3aIIATOMH,
CPBIB KOTOPOI MOYKET MPOUCXOIAUTD MPH BO3IACHCTBUM BPEl-
HBIX (hakTopos [12,17,20,22]. C y4eToM 3HaYNMOCTH JaHHOK
CHCTEMBI, HEOOXOAMMO OIIPE/ICITUTh €€ POJib B JOPMUPOBAHUH
MaTOJIOTUYECKOTO TPOIECcCa Y KUBOTHBIX B OTJAJIICHHOM
Mepuoyie PU KOMOUHUPOBAHHOM BO3/ICHCTBHH.

Hcxons U3 BBIIEH3I0KEHHOTO, LIEIBI0 JAHHOTO HCCIIEN0-
BaHUS SBWJIOCH U3YUCHHE PO CBOOOTHOPATUKAIEHOTO
OKHCIICHUS B TKAHSIX HAJIMOYCYHUKOB M MMMYHOKOMIIE-
TEHTHBIX OpraHax M KJIETKaX B OTIAJICHHOM IepHOIe IpU
KOMOWHHPOBAHHOM BO3JCHCTBUU CyOJIeTalIbHOU O3B
raMMa-m3rydeHus (6 ['p) 1 aMOIIoOHAIFHOTO cTpecca.

MarepuaJ u MeTobl. JlJis pelieHus IOCTABJIECHHON LENH
MIPOBEZICHBI 3KcHeprMeHTh Ha 40 OerbIx 1abopaTopHBIX
KpbIcax-camimax auHun Wistar maccoit 240+20 1, koTopsie
ObLTH pasneneHs! Ha 4 Tpynnsl: | rpynma - wHTakTHEBIE, 11
rpymnmna— nepeHecime 3MOLHOHaNIbHBIN cTpecc, I rpynmna
— moaBeprimecs: raMmMa-oOryuenuto u IV rpynma — uc-
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MBITABIINE COUYETAHHOE BO3ACHCTBHE (AMOIMOHAIBHBIN
CTpEeCC ¥ raMMa-00JIydYCHHUE).

Bo Il u IV rpynnax y *UBOTHBIX MOAEIUPOBAIA 3MOLU-
OHaJIBHBIM CTpecC IIyTEM IOABEUIMBAHUS 34 XBOCT; U3
SKCIIEPUMEHTA BBIBOJIUIIM CIYCTsI OHU CYTKH I0CJIE BO3-
JICMCTBUS IIyTEM HETIOJIHOW AEKAIUTALUY, [IPEABAPUTEIILHO
YCBINMUB 3(QUPHBIM HAPKO30M.

Kusorueix III u IV rpynner o6nyuanu 3a 90 cytok 110
UCCIICIOBAaHUSI HAa PaJUOTEPANEBTUUYCCKON YCTaHOBKE
TERAGAM Co® («ISOTREND spol. s.r.o.», Uexwus)
OMHOKpaTHO Mo 6 I'p. DKCrepUMEHTHI Ha >KMBOTHBIX
NPOBOJINIIN B COOTBETCTBUH C TpeOoBaHUsIMH JKeHeBCKoi
koHBeHIMU (1990 r.) u XenbCUHKCKON AeKIapaiuu o
TYMaHHOM OTHOHICHUU K XUBOTHBIM U 3TUYCCKUMHU
HOPMaMHM JIOKaJIbHOTO ATHYECKOro komureTa locy-
JApCTBEHHOTO MEAMIIMHCKOrO yHUBepcuteTa I. Cemeit
(Beimucka u3 mpotokona Ne2 ot 13.11.2013 ). o 06-
JIyd€HHs NpOoBOAUTIACHE TOMMOMETPUYCCKO-JO3UMETPH-
YCCKasd MOoATrOTOBKA SKCIIEPUMCHTAJIBHBIX JKUBOTHBIX K
00JIy4eHHIO: 00BEKT MOMENIAJICS Ha N30LEHTPHUECKOM
TEpaneBTHYECKOM CTOJIC peHTreHCuMYyJIsiTopa « Terasix»
(Yexus), KOTOPBII CBOCH KOHCTPYKIMEH U TapaMeTpamMu
COOTBETCTBYET TEPaNEeBTHUECKOMY CTOJY TaMMa-o0iy-
yatesss. Cpe3 pUCyHKa 00Jy4aeMbIX )KHBOTHBIX MOCIIC
0TOOpakeHUs Ha DKPaHaxX JMCILICEB HEMOCPEICTBEHHO
BBOJWJICSI B IJIAHUPYIOIIYIO CHCTEMY 4epe3 CETeBOe
HOAKJIIOYCHHE KOMITBIOTEPa MOCPEICTBOM JUTHTAN3epa.
Pacuer n30103 npoBOAMICA C TOMOUIBIO IUIAHUPYIOIIEH
cuctembl «PlanW-2000» ¢ mony4yeHueM TornomeTpude-
CKO-I03UMETPHUYECKON KapThl C TEXHUYECKUMHU TTapame-
TpaMH | IJIAHUPYEMBIMHU J03aMu 00ay4deHuMst. JKUBOTHBIX
MOABEPINIA 00IIEeMy ramMma-o0aydeHuio B no3e 6 I'p
onnokpatHo: SSD - 97,2 cm, SAD — 100,0 cm, none
40x40 cMm, t=352 cek. (SSD — paccTosiHue OT HICTOYHUKA
MOHHM3HPYIOIIETro U3JIyYCHHUs B anmnapare J10 yCIOBHOTO
IeHTpa 00IyyaemMoro maTojJorudeckoro ouara; SAD —
PACCTOAHUC OT UICTOUYHHUKA HOHU3UPYIOIIETO U3TTYyUYCHUA
B ammapare 10 Oikaiiield K HeMy MOBEPXHOCTH 00-
JydyaeMoro oobekTa). Bo BpeMs 00nydeHus )KUBOTHbBIE
HaXOJIMJIMCh B CIIEIIUAIIBHO CKOHCTPYUPOBAHHOM KJIETKE
U3 OPraHUYeCKOro CTEKJIA C U30JMPOBAHHBIMH siUCHKaMU
JUIA KaXXJ0ro )KUBOTHOTO. V Bcex )KUBOTHBIX onpeacIain
MPOAYKTHI IEPECKUCHOT'O OKUCIICHHU A JTUTINI0B B pa3jiny-
HBIX OpraHax U KJICTKax. I[J'I}I HUCCIICAO0BAaHNWs BbIACIISIIIN
nuMGonuThl 13 nepudepudeckoil KpOBU U TOTOBUIU
TOMOT'CHATHI U3 TICUCHHU, CEJIC3CHKHU, TUMYCa, TuMdaTu-
YCCKUX Y3JI0B TOHKOI'0O KUIICYHHUKA U HAAMMOYCHHUKOB.
B nux onpeaciadian COACPKAHUC TUCHOBBIX KOHBIOIa-
toB ([IK) [4] u manonoBoro guansneruna (MJA) [7],
akTuBHOCTH (pepmeHTa rmyrtarnoHpenykrassl (ImP) u
rmytaruonnepokcuaassl (I'nll) [2], xaranaser (KT) [8].
ITonyuenHble pe3yabTaThl NOABEPTaIN CTATUCTUYECKON
00paboTke, pa3Iuyus OlleHUBaIH 110 t kpuTepuio CThio-
nenra [5].
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Pesyabrarsl 1 nx 00cyxkaeHne. Pe3ynsrarsl IpoBeIeHHO-
T'0 MCCIIEIOBAHMS TIOKa3alld, YTO MOCJIE IMOIMOHAIBLHOTO
ctpecca koHueHntpauus JIK ymenbiiaercs B iumdonu-
tax nepudepnueckor kposu ¢ 0,24+0,02 no 0,19£0,01
(p<0,05), Torna Kak B APYyTUX HCCICAYEMbIX 00BEKTax
OTMEYEHO JIOCTOBEPHOE YBEIIMUEHHE 3TOT0 TIOKa3arTelisi: B
tumyce - ¢ 0,47£0,04 1o 0,68%0,06 (p<0,05), B ieueHu - ¢
0,67£0,06 no 3,34+0,27 (p<0,001), B cenezenke ¢ 1,27+0,15
10 3,65%0,33 (p<0,001), B Haamoueunuke - ¢ 1,17£0,12 no
1,4940,10 (p<0,05) (Tabmuma 1). Y 5KMBOTHBIX MOCIIE pajIH-
alMoHHOTO 00yueHust koHueHTpaust JIK B mumponurax
nepudepuyeckoll KpOBU 3HAYUTEIBHO, To4TH B 1,33 pasa,
a B IMM(paTHYeCKUX y3J1ax TOHKOTO KHIieuHHKa B 1,39 pasa
MpeBbIlIaia KOHTpoabHbIe 3HaueHus (I rpymnma, p<0,05). B
JIPYruX MCCIENyeMBbIX opraHax y >kMBOTHbIX III rpymnmsr:
B IIEUCHH, CEJIC3EHKE, THMYCE U Ha/IMOYCYHHUKE BBISIBICHO
HEJI0CTOBEpHOE M3MEHEHHUE, OJJHAKO OTMEUEHA TEH ICHIIHSI
K YBEITUYECHUIO KOoHIIeHTpanuu npoaykra JIK (p>0,05). ITo
pe3yabraraM HCCIIeIOBAaHHsI MOKHO KOHCTaTUPOBaTh, 4TO
akruaiyst [10J1 0osiee BbIpaykeHa MOCIIE IMOIIMOHATIBHOTO
cTpecca, B CPaBHEHHMHU C OTJAJICHHBIM MEPUOIOM IOCIE
JIEUCTBHS TaMMa-painalnm.

VY KUBOTHBIX MOCJE€ KOMOMHHUPOBAHHOTO BO3ACHCTBUSA
koHueHtpanus JIK B numdonurax nepudepuieckoi
KpOBHU 3HAYUTENbHO, TIoUYTH 1,79 pasa mpeBbllana KOH-
TponbHbIe 3HaueHud (p<0,01). V xuBotHbIX [V rpynmel,
MOABEPIaBUINXCS KOMOMHUPOBAHHOMY BO3/ICHCTBHIO, B
HaanoyeyHukax yposens JIK noseicuics ¢ 1,1710,12 no
1,6910,14 (p<0,05), a B muMdOIMTaX KPOBU YBEITHYIIICS
¢ 0,2440,02 no 0,43%0,05, T.e. 1,79 pa3a o cpaBHEHHIO C
nokazatenieM I rpynmst (p<0,05). MccnenoBanue nepBud-
HbIX 1poxykToB [1OJI B meuenu u nuMpoy3nax BbISBUIIO
YBEJIMUYCHUE COJICP KaHHS TUEHOBBIX KOHBIOTATOB B [IEUCHU
¢ 0,6740,06 o 3,68+0,31 (p<0,001), mpumepHo Ha 81,79%,
B siuMmdoysinax - ¢ 0,33+0,03 1o 0,59+0,05 (p<0,01), mpu-
MepHo, Ha 78,79% (p<0,01).

Konnentparus [IK B cene3enke y >KUBOTHBIX [V rpymmsl
yBenudeHa B 1,76 paza (p<0,05), B TUMyce MOBBIIIEHA
noutu 1,21 paza (p<0,05). IlonyuenHsie pe3ynbTaThl
CBUJICTENBCTBYIOT O TOM, YTO MPHU BO3IEHCTBUU IMOIHO-
HaJIbHO-PaIMallMOHHBIX ()aKTOPOB aKTUBUPYETCsI CBOOOI-
HOpaJMKalIbHOE OKHCICHHE, YTO, BO3MOKHO, CBSI3aHO CO
CHIYKEHHEM aKTMBHOCTH aHTHOKHUCIIUTEIBHBIX (DEPMEHTOB
B OOJIBIIMHCTBE M3y4aeMbIX OPI'aHOB B OTAAJICHHOM IepH-
ojie mocine JieiicTBus ramma-paguanuu. Kax n3sectHo, B
ocHoBe akTtuBaiuu [1OJI nexut upe3MepHas reHeparus
aKTHBHBIX (OpM KHcIIoposaa, mpeBbimatomas ¢Gpusno-
JIOTUYECKHE BO3MOXHOCTH aHTHOKCHJIAHTHBIX CHCTEM,
MOCTYIAOIIAsl MOCIe UCTOLICHUSI (PEPMEHTHBIX CHUCTEM,
a TaKKe COYETaHUE ITUX MEXaHU3MOB B Cllyyae JeHCTBUS
ay4eBoro (aktopa, omnpeaesieMoe, ¢ OJHOH CTOPOHBI,
MaCcCHBHOM TMOEITbIO PaJi04yBCTBUTEIIBHBIX KJIETOK Opra-
HU3Ma U IOTEPEH aHTUOKCUAHTOB,  C IPYTOM — aKTUBHOU
renepanueit naunmatopos I10JI [14,15].
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Tabnuya 1. Cooeporcanue /[K u MJ[A 6 opeanax u aumgpoyumax kposu

npu CoOUemanHom 8030eticmeuu camma-usnydenus (6 Ip) u smoyuorHaibHo20 cmpecca 6 OmoaileHHOM Nepuooe

IMOIHOHATLHBIH IMOIHOHAILHBIH
O0beKT KonTpoabnas l'amma-
cTpece cTpecc + ramma-
HCCJIe0BAHMS rpynmna pamnanus
4/3 1 cyTKH paguanus
MeyeHb 0,67+0,06 3,34+0,27 *** 0,73+0,06 3,68+0,31%**
celle3eHKa 1,27+0,15 3,65+0,33 *** 1,33+0,11 2,244+0,20 *
TUMYC 0,47+0,04 0,68+0,06 * 0,49+0,03 0,57+0,03 *
HAAOYECYHUKN 1,17£0,12 1,49+0,10 * 1,23+0,11 1,69+0,14 *
JK
THMATHICCKHE Y3IBL | 33, 3 0,4140,03 0,4620,03* 0,59+0,05%*
TOHKOT'O KHIIEYHHKA
UM (OITITEI
nepudepuyeckon 0,24+0,02 0,19+0,01 * 0,32+0,02 * 0,43+0,05 *
KPOBH
1eyeHb 0,15+0,01 0,35+0,03 *** 0,14+0,02 0,19+0,02
ceJe3eHKa 0,31+0,03 0,28+0,02 0,41+0,03 * 0,78+0,08%**
TUMYC 0,17+0,01 0,22+0,02 * 0,22+0,01 * 0,49+0,05%**
HAAIOYEYHUKHI 0,21+0,02 0,26+0,01 0,38+0,02 ** 0,61+£0,05%**
MJIIA
MMQATHHCCKHE Y3IBL | (5, ()5 0,0940,008 ** | 0,09+0,007** 0,1420,01*++
TOHKOI'O KHIIIEYHHUKA
UM QOITUTHI
nepudepryeckon 0,070,006 0,06+0,005 0,12+0,01 ** 0,21£0,02%**
KpPOBH

npuMeyaHue: pasiudus ¢ KOHMpoabHoU epynnoi docmosephvl: * - p<0,05, ** - p<0,01, *** - p<0,001

Ha cnexytomieM sTame mM3y4dajaoch BIHMSHHE YMOIHO-
HAJIBHOTO CTpecca Ha 00pa30BaHHE KOHEYHOTO MPOAYKTa
MIEPEKUCHOTO OKHUCIeHUs TunuaoB - MJIA B opraHax u
mumMpountax. Conepkanne M/IA B numboysnax ObLIo B
1,80 paza (p<0,01), B Tumyce - B 1,29 paza (p<0,05) u B
meyeHw - B 2,33 pasa Borme (p<0,05), 4eM y KOHTPOIBHBIX
KUBOTHBIX. B 9THX ycnoBusax ypoens M/IA B cenesenke,
HaJMOYeUHHKaX 1 TuMdonnTax nepudepriyeckoil KpoBH
HE M3MEHSICA.

[IpoBeieHHBIMHU UCCIICIOBAHUSAMH YCTAHOBJICHO, YTO TIa-
TOJIOTUYECKOE COCTOSTHUE, BEI3BAHHOE TaMMa-M3TydYCHUEM,
conpoBoxaercs: ypeauuenunemM MJIA B nmumdorurax
nepudepudeckoit kpopu u TUMyce kpoic: 1,71 un 1,29
pasa (p<0,05), COOTBETCTBEHHO, MO CPaBHEHHUIO C KOH-
TPOJIBHBIMHU KUBOTHBIMU. O/IHAaKO, B TICYCHH OTMEUCHO
HEe/I0CTOBEpHOE CHIDKeHHE ypoBHSI MJIA mox neiictBrem
ramma-usnyderus (p>0,05). Dddexr sxcnepumeHTanTbLHOro
00ydeHus KPBIC B OTJAJICHHOM IIEPHOIE COMPOBOXKIAIICS
HakoruicHneM MJIA B cene3eHKe, HaAIOYCYHUKAX, JIUM]a-
TUYECKHX y3JIaX TOHKOTO KuIieunuka: B 1,32 paza (p<0,05),
B 1,81 paza (p<0,01) u B 1,80 pa3 6omnbmre (p<0,05), coot-
BETCTBEHHO, B CPAaBHEHUM C KOHTPOJIbHOM I'PYIIION.

KoMOuHMpoBaHHOE BO3/ICCTBIE H3ydaeMbIX (PaKTOPOB
Ha obpaszoBanne MJIA, 0OCHOBHOTO KOHEYHOTO MPOTYKTa
I1OJI B opranax u a1uM@OIIKUTAX, IPOJAEMOHCTPHUPOBAIIO
CIIEYIOIYI0 KapTUHY: HA KaXJIOM H3y4aeMOM O0BbEKTe
OTMEUYEHO JI0CTOBEpHOE yBenuueHue ypoBHs MJIA: B
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aumporurax — Ha 200,0% (p<0,001), B cene3eHke — Ha
151,61% (p<0,001), B tumdoy3ziax —na 180,0% (p<0,001),
B HaanoyeuHukax — Ha 190,47% (p<0,05), B TuMyce — Ha
188,23% (p<0,001) o cpaBHEHHIO C KOHTPOJIBHOMN TPYTI-
noi. B meyeHn OTMEUEHO HEJOCTOBEPHOE YBEIMYECHUE
ypoBHs MJIA mox nefictBuem aByx (axtopos (p>0,05).
CpaBHUTENBHBIN aHaNM3 cofeprkaHnst MIA B pa3mHyHBIX
TKaHAX KUBOTHBIX, TIOJIBEPTHYTHIX COYETAHHOMY JICHCTBHIO
9THX areHTOB, MTOKA3aJl, YTO MOBBIIICHUE COMCPKAHUS ITPO-
JYKTOB JIMIIONIEPOKCHIAIINH B OT/TAJICHHOM TIEPHOIE Xapak-
TEpPHO KaK JJIsI TKaHEH ¢ BBHICOKOH (CeJIe3eHKa, ITeUeHb), TaK
U JUIsl TKaHel ¢ HauMeHee BBIPKEHHOW MPosn(epaTuBHOM
¥ MeTabOINYECKON aKTUBHOCTBIO (HAATIOUCIHUKH).

B cnenyromeit cepun SkCriepuMeHTa U3yvaiiu BIMSHUE pas-
JISTILHOTO M COYETAHHOI'O BO3/JICUCTBHS YMOIMOHAIBHOTO
cTpecca U MOHU3UPYIOLIeH paualliii B OTIAJICHHOM Iie-
pHO/ie Ha aHTHOKCUAHTHYO cucteMy opranusma (AOC) B
oprasax u JUMQOIUTax KpoBH (TabuIa 2). IMOIUOHAb-
HBII CTpecC MPUBOIUT K M3MeHeHHIo akTuBHOCTH AOC.
B pesynbrare BO3IEHCTBUSI SMOLMOHAIBHOTO CTpecca
BBISIBJICHO NOBBINICHUE aKTUBHOCTH KaraJia3bl, ITTyTaTHU-
OHIIEPOKCHUAA3bl U TIIYTaTUOHPCAYKTA3bl B HHMCbOHHTaX
KpOBH U B rOMOreHarax J'II/IMq)aTI/I‘{eCKI/IX Y3JI0B: KaTajla3bl
- B siumbonutax B 1,33 pasa (p<0,05), B mumdoysnax - B
1,49 pasa (p<0,05); D1yTaTHOHIEPOKCHAA3BI — B JTUM(O-
mutax — 1,28 pasa, B mumdoysnax — 1,29 paza (p<0,05);
DIyTaTHOHPEIYKTa3bl - B uMdoruTax - 1,39 paza (p<0,05),
B iuMmpoy3iax - 1,59 pasa (p<0,05).
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Tabnuya 2. Axkmuenocme [P, I'nll u KT ¢ opeanax u aumgoyumax kposu

npU COYEMAHHOM 8030€lCMBUU camma-uznydenus (6 I'p) u smoyuonanvbro2o cmpecca 6 OmoaieHHoOM nepuooe

IMOUMOHAJBHBIN IMOUMOHAIBHBIN
Oo0bekT I'amma-
KouTpoan cTpecc crpecc + ramma-
HCCIeI0BAHUS paauanus
4/3 1 cyTKM paauauus
TeueHD 25,4442 42 28,98+2.45 16,18+1,54% 22,66+2,12
cernesenka 37,33+3,81 44,35+4,68 21,6642,21% 26,2042,53 *
TUMYC 31,44+3,04 34,87+3,51 23,55+2,42% 23,65+2,42 *
HAAIOYCIHUKU 24,33+2,52 26,58+2,01 21,17+2,02 26,55+2,53
TP | MGaTitieckie Y3t |y 5,5 45 43,42+4,21* 19,57+2,37* 21,212,03
TOHKOTO KUIIECYHUKA
JTUMQOITUTEI
nepuepuIecKoi 8,11+0,78 11,28+0,97* 4,37+0,31%* 11,54+0,98 *
KPOBH
reyeHb 177,33+15,55 273,14422,35%* 156,78+16,13 126,63+10,53 *
celle3eHKa 267,55+24,66 255,58+23,67 174,53+13,17* 149,38+13,28 **
THUMYC 128,88+13,02 148,45+12,04 110,10+9,98 89,66+9,88 *
HaAIOYECYHUKN 178,65+15,63 363,58+27,32%** 151,01+13,27 183,87+16,56
Pall | madatiiecine yaubi | 3 ye,90 51 302,54+25,53* 202,33+17,64 183,18+14,11 *
TOHKOI'O KUIIIEYHUKA
JlumdoruTs
nepudeprudeckon 443,02+40,12 567,22+41,14%* 334,124+28,11%* 216,66+24,67**
KpOBHU
TeueHb 76,55+5,57 81,25+7,67 51,65+4,66% 42,66+4,05 **
cele3eHKa 61,36+5,56 73,54+8,22 27,66£2,32%*%* 37,69+3,22 *
THMYC 55.664.87 64.77+5 48 27274212 *** 31,382,908 **
HaAIOYEYHUKI 63,56+7,11 70,36+5,44 53,09+4,32 48,22+3,88
KT | iMatitieckiie Y3t | 5 44,4 g 78,28+7,07* 33,783,17* 34,27+3,13%
TOHKOT'O KUIICYHUKA
UM OTTUTHI
nepudeprudeckon 91,33+£10,05 121,43+11,05* 81,38+6,25 67,39+3,36 *
KpPOBH

npumedaHue: pasiuyus ¢ KOHMpPOoIbHoU epynnoil docmosepnvl. * - p<0,05, ** - p<0,01, *** - p<0,001

VBenuueHne akTHBHOCTH 3TUX ()EPMEHTOB YKa3bIBaeT Ha
MOBBIIIEHUE KOHI[CHTPAIIMK aKTUBHBIX (hOPM KUCIIOpO/Ia
U UX MEPEKUCHBIX COCIUHEHHI MPH dMOIMOHATBHOM
CTpecce, YTO yKa3bIBAET HA MOBPEKJICHUE IEIOCTHO-
CTH KJIETOK TKaHH. J[aHHbIC, TOJyUYEeHHBIE B PE3YIIbTATE
HCClieJOBAHUS, MOKA3add, YTO MPU SMOIUOHATEHOM
CTpeCCe aKTUBHOCTb BBINICIIEPEUHCICHHBIX (PEPMEHTOB
B IICUEHHU, CEJIE3EHKE, THMYCE M HAAMOUYEIHUKAX OCTO-
BEPHO HE U3MEHSLIACh, OJHAKO MPOSIBIISLIIA TCHICHIUIO K
yBenuucHuio (p>0,05).

Ha cnenyromiem 3Tane M3y4ajioch BIHSHHE raMma-u3-
Ny4YCeHHUs] B OTJAJICHHOM MEPHOJC Ha aKTHBHOCTH (ep-
MEHTOB KaTalla3bl, INIyTaTHOHIIEPOKCHIa3bl U [yTaTHU-
OHPE/YKTa3bl B TOMOTCHATaX OPTaHOB U KJIETOK. OTHUM
u3 GepMEeHTOB aHTHOKCHIAHTHOH 3aIUThl OpraHU3Ma
(AO3) siBisieTcs KaTajgasa, yuacTBYOLIAs B pa3pyLICHUH
AKTHBHBIX (OPM KHCIOPOJA, TEM CaMbIM, MOBbIIIAS
aJIanTallMOHHYI0 PEaKIMIi0 OpraHuima. B oTnaneHHOM
nepuoje nociae o0MydeHHs] COXPAHIETCs MOJABICHHUE
AKTUBHOCTH KaTalla3bl B MEUCHH, CEIe3CHKE, THMYCE,
mumdaysnax: B 1,48 pasza (p<0,05), 2,22 paza (p<0,05),
2,04 pasa (p<0,05), 1,55 pa3za (p<0,05) COOTBETCTBCHHO.

© GMN

HemanoBaxusim pepmenToM AO3 opraHusma siBIsieTcst
IIyTaTUOHIIEPOKCH/1a3a, 3alIUINAI0Iasi OPraHu3M OT
OKHCIUTEIbHOTO MoBpexaeHus. [nll katanusupyer Boc-
CTaHOBJICHHUE NIEPEKHUCEH JINTTUA0B B COOTBETCTBYIOLIHE
CIIUPTHl ¥ BOCCTAHOBJIGHHE IEPOKCHIa BOJOPOAA 10
BOJbl. Tak, BO BceX MCCIIEYyEMBIX 0OBEKTaX OTMEUEHO
yruerenne aktuBHoctu depmenrta I'nll, nocroBepHoe
CHIKCHHE BBIsBICHO B muM@oruTax 1,32 pasza (p<0,05)
u cenesenke 1,53 paza (p<0,05).

VY ’KMBOTHBIX, NMOJYYMBIINX raMMa-H3JydeHUE B OTHa-
JICHHOM TI€pPHO/Ie, CHIDKAIACh aKTHBHOCTD Ty TaTHOHPE-
JyKTa3sl: B meueHu - B 1,57 pasza (p<0,05), B cene3eHke
— 1,72 paza (p<0,05), B Tumyce — 1,34 paza (p<0,05), B
mumdaysnax — 1,39 paza (p<0,05), B numdponurax — B
1,86 pa3za (p<0,01). DT 1aHHBIC MOATBEPKIAAIOTCS pe-
3yJIbTaTaMH, ITOJTy4YCHHBIMH TIPH UCCIICIOBAaHUH MTPOAYK-
toB [1OJI - xoHnenTpanus nponykros [T1OJI noctoBepHO
YBEJIMYMIIACH.

B cnenyromieii cepuun ucciaea0oBaHUs U3ydyald BIUSHUE
COYETAHHOTO BO3AEHCTBUS AMOILMOHAIILHOTO CTpecca U
noHuszupytouieit paguauun Ha AO3 B opranax v JUM-
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¢dounTax KpoBH M opraHax. Y KHBOTHBIX [V rpymiisl
BBISIBIICHO YTHETEHHE aKTHBHOCTH ()EPMEHTOB KaTalla3bl
U IIIyTaTUOHPELYKTa3bl IIOYTU BO BCEX MCCIELYEMBIX
00beKkTax. Y KUBOTHBIX, MOJYYUBIIHX COYETAHHOE
BO3JICHCTBUE FAMMa-U3JIy4e€HUs U 3MOLMUOHAIBHOIO
cTpecca, CHUKaJIach AKTUBHOCTD KaTajlasbl U Iy TaTUOH-
MIEPOKCHUIA3bI, T.€. COYETAHHOE BO3ACHCTBHE U3YyYaEeMBIX
(akTOopoB Ha aKTUBHOCTBH (pepMeHTOB AO3 B Opranax u
JTUMQOIUTAX BBISIBUIO CHUKEHUE aKTUBHOCTH KaTaja3bl
U NIyTaTHOHIIEPOKCUAA3HI.

Takum 00pa3oM, yCTAHOBJIEHO, YTO B HCCIEAYEMBIX
TrOMOIeHaTax OpraHoB M KJETKax MPH COUYETAaHHOM 3MO-
LHOHAJBHO-PAIUAIIIOHHOM CTPECCOBOM BO3/IEHCTBUHU
PE3KO CHMKEHA aKTHUBHOCTh KaTasla3bl U IIIyTaTHOHIIE-
pokcuaassl. AanTallMOHHbIE MPOIECChl OpraHu3Ma, Kak
W3BECTHO, B 3HAYUTEIILHOM CTEIICHN 3aBUCSIT U OT (DYHKIIUH
cucteMbl AO3. DkcriepuMeHTaIbHbIN AMOIOHAIBHO-Pa-
JIMALIMOHHBIN MTATOJIOTMYECKUN MPOLECC COMPOBOKIACTCS
BBIPOKCHHBIMH HapyIIEHUIMH (DYHKIIMOHAJIBHOW aKTHB-
HOCTH BaKHEHIINX aJanTallMOHHO-IIPUCIIOCOOUTENBHBIX
CHCTEM OpTraHM3Ma M HAKOMJICHHEM B TKaHSIX TOKCHYHBIX
COCTMHECHUH, BIMSIONIMX Ha UX (QYHKIHMIO. AHTHOKCH-
JTAaHTHasl CUCTEeMa KJIETKH, TKaHH M OpraHu3Ma B IIEJIOM
o0ecrieunBaeT CBsI3bIBAHUE M MOIU(PHUKAIIMIO CBOOOIHBIX
PaJMKaJIOB, IPEAYIPEKICHUE 00pa30BaHUS U pa3pyIICHUS
ouomoekyin [9,10,16].

Pe3ynbpraTel NpoBECHHBIX HCCIEIOBAHUNA CBUICTEIb-
CTBYIOT O CEphE3HBIX N3MEHEHHUAX B JIUMONEPOKCUIAINU
1 aHTHOKCHIAaHTHOI CHUCTEME ITPH IMOIIMOHAIBHO-paIa-
LMOHHOM cTpecce. Hapyuienns GpyHKIMOHAIBHBIX B3au-
MOCBS3€1 KaTaIUTUYECKOU PEJOKC-CUCTEMBI NIy TaTUOHA,
COTIPOBOX/IAIOIINECS YTHETAIOMIEH HATPABICHHOCTHIO U3-
MEHEHHI aKTUBHOCTH [Ty TaTHOH-3aBUCUMBIX ()ePMEHTOB
U JUINTEIbHOE HANpsUKCHHE 3BEHBEB aHTHOKCHJIAHTHOMN
CHCTEMBI, TI0 BCE BEPOSITHOCTH, CIIOCOOCTBYIOT CHUYKEHHIO
AQHTMOKCHJJAaHTHOTO CTaTyCca OpraHN3Ma, 4TO CTaBUT Mepe]
HEOOXOMUMOCTBIO Pa3pabOTKH MEPCIICKTUBHBIX METOIOB
aJlanTalluOHHON KOPPEKIINH.

Pe3ynbTarhl IPOBEACHHOTO UCCIEIOBAHUS TTO3BOJISIOT
c(hopMyJIUPOBATh CICAYIOIINE BHIBOIBI:

1. DMoOIMOHANBHBINA CTPECC aKTUBH3UPYET MEPEKUCHOE
OKHUCJICHUC JIMIIUIO0B U CHUXKCHUC aHTHOKCHI{aHTHOﬁ 3a-
IMUTHI B UMMYHOKOMIICTCHTHBIX OpraHax M KJIETKaXx.

2. B ornanenHoM nepuoje rnocie AeUCTBUS TaMMa-Hu3Iy-
YCHUS COXPAHICTCS yrHEeTAINH 3 (QeKT paTuaninoOHHOTO
(axTopa Ha AaHTHOKCHUJIAHYIO 3aIIUTY.

3. Monuzupytoras pajinanus B CO4eTaHUH C SMOLIMOHAITb-
HBIM CTPECCOM B OT/IQJICHHOM IEpHOJIe OKa3bIBaeT Ooiee
BBIpQ)KEHHOE BO3/ICHCTBHE (OPMUPOBAHHEM CHHIpOMa
JIMIIUAHOMU THIIEPIIEPOKCUIALINN.

4. B pasBuBaronieiicss CBO00IHOpAIUKATBHON MaTOIOTHH
IIPU COYETAHHOM BO3CHCTBUU JIBYX (haKTOPOB, JTOMUHH-
pyromyMm ar€HToM sIBUjiaCb HOHU3UPYIOLIad paauaius.
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SUMMARY

METABOLIC PROCESSES OF ORGANISM IN RE-
MOTE PERIOD AFTER THE COMBINED EFFECTS
OF RADIATION AND EMOTIONAL STRESS

Mlderbayeva G., 'Zhetpisbaev B., ?Ilderbayev O.,
2Taldykbayev Zh., 2Bekeeva S.

1The State Medical University, Semey, *L.N. Gumilov Eur-
asian National University, Astana, Kazakhstan

Aim of the research was to study the role of free radical
oxidation in the tissues of adrenal and immune organs
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and cells in remote period after combined effects of
sublethal dose of gamma radiation (6 Gy) and emotional
stress.

Forty male Wistar rats were divided into four groups: I —
control; IT — exposed to emotional stress; 111 — exposed to
radiation; IV — under the combined effects of emotional
stress and radiation. Emotional stress in groups Il and IV
was simulated by tail suspension. In groups III and IV rats
were irradiated once 90 days before the investigation at 6
Gy viaTERAGAM Co® («ISOTREND spol. s.1.0.», Czech
Republic). The results of study showed that after the long
term exposure gamma radiation has inhibitory effect of the
radiation factor in the antioxidant protection. lonizing radia-
tion combined with emotional stress in remote period has
a more pronounced effect on the formation of lipid hyper
peroxidation syndrome than separately. Influence of the
combined effects of emotional stress and ionizing radiation
resulted in increased levels of DC and MDA, inhibition of
enzyme activity of catalase and glutathione reductase in
almost all the study objects, resulting in the development
of dual-oxidative stress.

Keywords: radiation, emotional stress, lipid peroxidation,
the combined impact.

PE3IOME

OBMEHHDBI MTPOLIECC OPTAHU3MA B OTJIA-
JIEHHOM NEPHUOJE MOCJE COYETAHHOTO
BO3JECTBUSI PAIUALIAU U DMOLIMOHAJIb-
HOI'O CTPECCA

"Nabpepoaena I.O., X Kernucoaer B.A.,
Nabaepbaes 0.3., *Tanabikbaes 7K.C., “BexeeBa C.A.

Tocyoapemeennoiii meduyunckull yHugepcumem 20pooa
Cewmetl; *E6pasutickuti HayuOHAIbHbIIL YHUGECPCUMEN. UM.
JLH. I'ymunesa, Acmana, Kazaxcman

Llenb uccnenoBaHus - U3y4eHHE POJIU CBOOOIHOPAAUKATIb-
HOTO OKHCJICHHS B TKAHSAX HAJTIOYEYHUKOB U UMMYHOKOM-
METeHTHBIX OpraHax M KJIETKaX B OTJAJEHHOM MEepuoje
MPY KOMOMHHPOBAHHOM BO3JICHCTBHH CyOIIeTaIbHOM J103bI
ramMMa-u3nyudeHus (6 I'p) u aMoIMoHaIBHOTO cTpecca.

HccnenoBanue nposeneHo Ha 40 kpbicax-camMIax JTUHUU
Wistar, pazziesieHHbIX Ha 4 rpynimbl: [ rpynma - HHTaKTHbIE,
I rpynna — nepeHeciine 3MOLUMOHANBHBIN cTpecc, 111
rpyIiia — nojBeprimecs ramma-ooaydenuto u [V rpynmna
— UCTIBITABIINE COYETAHHOE BO3JCHCTBHE (IMOLMOHAN-
HBIN cTpecc u ramma-oonyuenue). Bo Il u IV rpynnax y
JKUBOTHBIX MOZICTTHPOBAJIN SMOIIMOHAIBHBIN CTPECC IyTeM
noaBemuBaHus 3a XBOCT. JKuBotHbix III u IV rpynmnsr
o6myyanu 3a 90 cyTOK 70 UCCIENOBAHUS Ha PaauoTepa-
nesTrueckoit ycranoBke TERAGAM Co® («ISOTREND
spol. s.r.0.», Uexwust) onHOKpaTHO 110 6 I'p.
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Pe3ynbrarsl nccneaoBaHuil mokasaiu, 4TO B OTJAAJICHHOM
Nepuoie Mocie NeHCTBUS raMMa-U3JIyuyeHUsl COXpaHs-
eTCs yrHeTarolui ekt paanannonHoro Qakropa Ha
AHTUOKCHUJIAHTHYIO 3aluTy. MloHu3upyomas paauanus B
COUYETAaHUU C HMOIMOHAIBHBIM CTPECCOM B OTJAJIEHHOM
MEPUOJIC OKa3bIBACT 0O0JICE BRIPAYKCHHOE BO3ICUCTBHE, YEM
MIPU pa3eIbHOM JICHCTBUH, TOCPEACTBOM (DOPMHUPOBAHUS

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CUHJAPOMA JIMIIUAHON runepnepoxcuaanuu. Biusxue co-
YETAaHHOTO BO3JECHCTBUS AIMOLUOHAIBHOIO CTpecca U HO-
HU3UPYIOLIEH paJualuy IPUBEIN K YBEJIUUYCHUIO YPOBHS
JKuMJIA, yrHETCHHUIO aKTUBHOCTH (DEPMEHTOB KaTasia3bl
Y TIIy TAaTHOHPEJTYKTa3bl NOYTH BO BCEX UCCIIEYEMbIX 00b-
€KTax, IPUBOALIME PA3BUTHUIO JBOMHOIO OKUCIUTEILHOIO
cTpecca B HCCIIelyeMbIX 00bEeKTax.
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SPATIAL MEMORY IMPAIRMENT AND HIPPOCAMPAL CELL LOSS
INDUCED BY OKADAIC ACID (EXPERIMENTAL STUDY)

2Chighladze M., 'Dashniani M., 'Beselia G., !Kruashvili L., *Naneishvili T.

. Beritashvili Center of Experimental Biomedicine, Tbilisi;
2St. Andrew the First-Called Georgian University of Georgian Patriarchate, Thilisi, Georgia

Alzheimer’s disease (AD) is a complex multifactorial
neurodegenerative disorder and hyperphosphorylated tau
protein is a major pathological hallmark of AD. It is
proposed that an imbalance between tau phosphorylation
and dephosphorylation is critical to AD [8, 4, 2]. This
disturbance might be the result of either higher activities
of tau kinases, lower activities of tau protein phosphatases
(PPs), or both. May be suggested that breaking the balance
between tau protein phosphorylation and dephosphoryla-
tion will lead to AD-like tauopathy. There are five differ-
ent phosphoserine/phosphothreonine PPs, including PP1,
PP2A, PP2B, PP2C and PP5, which are highly expressed in
mammalian brains [12]. In AD brain, it is reported that the
expression and activities of some PPs decline [6,19]. PP2A
is reported the major tau phosphatase in brain [12], whose
activity is reduced in AD brain [1] and dephosphorylation
of tau can be blocked in cells by Okadaic acid.

Okadaic acid (OA), a polyether C38 fatty acid toxin
extracted from a black sponge Hallichondria okadaii, is
a potent and selective inhibitor of protein phosphatase,
PP1 and protein phosphatase 2A (PP2A). Because of its
property to inhibit phosphatase activity, OA is associated
with protein phosphorylation and has been proved to be
a powerful probe for studying the various regulatory
mechanisms and neurotoxicity [10]. Some authors found
that intracerebroventricular (ICV) administration of OA
causes neurotoxicity, which is associated with increased
intracellular Ca?" level, oxidative stress, and mitochon-
drial dysfunction in the brain areas [9,11]. Therefore, we
hypothesized that the inhibition of protein phosphatases
by OA could produce AD-like symptoms, including cog-
nitive impairment and hippocampal neurodegeneration.
The hippocampus is known to play a major role in long
term memory and spatial navigation [13, 4]. Although the
precise role the hippocampus in memory is not clear, it is
known to be critical for spatial memory in rodents [18].
Some researchers found that spatial learning impairment
was parallel to the magnitude of dorsal hippocampal le-
sions but not ventral lesions and even a small block of the
dorsal hippocampus could support spatial learning in water
maze [16,17]. Based on these studies, we microinfused OA
into dorsal hippocampus bilaterally. In the present study,
we evaluated and compared effect of ICV and intrahippo-
campal bilateral microinjection of OA on spatial memory
function and hippocampal piramidal cell loss in rats.

Material and methods. A total of 26 male rats, approxi-
mately 4 months of age and weighing 220-250 g at the start
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of experimentation served as subjects. Rats were divided
in following groups: Control(icv) - rats injected ICV with
aCSF (n=5); Control(hipp) - rats injected intrahippocam-
pally with aCSF (n=5); OAicv - rats injected ICV with
OA (n=8); OAhipp - rats injected intrahippocampally with
OA (n=B).

Surgery. Rats were anaesthetized with i.p. injection of 4
% chloral hydrate (9 ml/kg) and placed in a stereotaxic
apparatus. OA was dissolved in artificial cerebrospinal
fluid (aCSF) and injected ICV (A: 0,2 mm from bregma,
L: 1,Imm and V: 3,6mm) 200 ng in a volume of 10 pul
bilaterally. Vehicle control received 10 pl of aCSF ICV
bilaterally. Into the dorsal hippocampus OA (100 ngin 1 pl
saline) or aCSF (1 pul) was injected bilaterally (A: -4,2 mm
from bregma, L: 2.8mm and V: 2,8mm). OA or aCSF was
injected over a 5 min period, and the injection cannula was
left in place for an additional 5 min to allow for diffusion
of OA away from the injection site. All injections were
made with a 1-ul Hamilton syringe with a microinjection
pump (CMA 402 Syringe Pump, Sweden). The rats were
allowed to recover from the surgery for two weeks before
starting the behavioral experiments.

Morris Water Maze. Long-term spatial memory was as-
sessed using a Morris water maze [15] consisting of a
circular tank (1.5-m in diameter and 0.5 m height) filled
with opaque (white-colored) water. The room, in which the
tank was stationed, had sufficient number of the cues (door,
window, furniture, posters on the walls, efc.) in order to
provide spatial cues. The task was adapted from Ge, at all.
[5]. Briefly, the test was divided into the training phase (day
1) and the retrieval phase 24 h later. Escape platform (10
cm in diameter) was located 2 cm beneath the surface on
training day (Fig. 1A). On day 1, rats received eight trials
(1-4 trials - block 1; 5-8 trials - block 2), one from each of
four equidistantly located start locations (N, S, E, W) ina
randomized sequence. The rats were placed into the water
facing the wall of the maze. The trial ended when the rat
climbed on the available platform or until 60 s had elapsed.
If a rat could not find the platform after 60 s, it was placed
on the platform by the experimenter. Rats were left on the
platform for 15 s and were then moved to a holding cage
for a 2-min intertrial interval. Probe tests, during which
the platform was removed from the pool, were performed
30s or 24 h after training. The rats were placed in the pool
from a novel drop point (between the N and E compass
points) and allowed to swim for 60 s. Tracking the animal
movements in water-maze, also collection of other numeric
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data (escape latency, the time spent in different sectors dur-
ing the probe test) was made with an aid of video tracking
system designed in our laboratory.

Histology. At the end of the behavioral experiments OA
treated and control rats were deeply anesthetized with
pentobarbital and perfused through the ascending aorta with
300 ml saline followed by 600 ml 4% paraformaldehyde in
0.1 M phosphate buffer (pH 7.4). The surviving pyramidal
cells in the hippocampus of rats were visualized by Nissl
staining The number of the hippocampal pyramidal cells in
Nissl staining sections was counted at X 400 magnification.
Stained sections were analyzed with fluorescence optic
microscope Leica MM AF.

Statistical analysis were made using ANOVA (SigmaStat
statistical software). All data are presented as mean =+ stan-
dard error of the mean. Differences were considered sig-
nificant when p<0.05.

Results and their discussion. Since there were no sig-
nificant differences (p>0.05) between Control(icv) and
Control(hipp) rats with regard to all behavioral and his-
tological measures these groups were combined into a
single one, as of now designated as control (n=10). Nissl
staining of hippocampal sections showed that the number
of pyramidal cells in the CA1 region of the hippocampus
in the control group is significantly higher than that in
the OAhipp (p<0,001) and OAicv groups (p<0,01). The
number of pyramidal cells in OAicv group is significantly
higher than that in the OAhipp (p<0,01).

The Two Way ANOVA for the escape latency showed
no significant effect of group (F,;=0.515, p=0.601) but
showed significant effect of block (F, ;,=24.061, p<0.001).
There is not a statistically significant interaction between
group and block (F, =0.111, p=0.895). The results of
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post-hok (Tukey Test) analysis of differences for escape
latency between block 1 and block 2 showed significant
difference in control (p=0.003), in OAicv (p=0.021) and
OAhipp (p=0.004) treated groups (Fig. 1B).

30s after training, a probe test with the platform removed
was performed to assess short-term spatial memory.
short-term spatial memory of the location of the hidden
platform is indicated by preference for S_ over S The
Two Way ANOVA showed no significant effect of group
(F,;,=0.180, p=0.836) but showed significant effect of sec-
tor (F, ;=109.449, p<0.001); there is not a statistically sig-
nificant interaction between group and sector (F,5,=0.0379,
p=0.963). The results of post hoc analysis of differences for
time spentin S and S showed significant difference in
control (p<0. 001) and in OAicy (P <0.001) and OAhipp
(p<0.001) treated groups (Fig. 2).

24 hours after training, a probe test with the platform removed
was performed to assess long-term spatial memory. Long-term
spatial memory of the location of the hidden platform is indi-
cated by preference for S over S The Two Way ANOVA
showed no significant effect of group (F, ;,=0.441, p=0.646)
but showed significant effect of sector (F, ;,=13.235, p<0.001)
and interaction between group and sector (F,,,=5.099,
p=0.01). The results of post hoc analysis of differences for
timespentin S and S showed no significant difference in
OAicv (p=0. 485) and OAhlpp (p=0.358) treated groups and

significant difference in control rats (p<<0.001; Fig. 3).

24 hours after training, during the probe test control rats
spent significantly longer than chance (15 s, dotted lines )
in the test sector (S,_,) where the hidden platform was lo-
cated (20.483+1.838, t=-2.983, p=0.015). In contrast, in test
sector OA treated rats spent no longer than chance (OAicv
14.640+2.068, t=0.174, p=0.867; OAhipp - 14.348+2.178,
t=0.299, p=0.773).

B

S0 M Block 1 | Block 2

30

1

20 A

10

Control OAicY O Ahipp

Fig. 1. A - The schematic shows the location of test and opposite sectors (Stest, Sopp) and the location of the hidden
platform. a and b - the starting points for the probe test.
B - Histograms display the average escape latencies of rats for the first four training trials (block 1)
and last four training trials (block 2) on day 1 (control: n = 10; OAicv: n=8; OAhipp: n=12).
** . p<0.001, *- p<0.05
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Fig. 2. Histograms show probe-test performance of rats
from different treatment groups on day 1. short-term spatial
memory of the location of the hidden platform is indicated

by preference for S, over S, ** - p<0.001

In the present study, bilateral microinjection of OA into the
dorsal hippocampus in rats was used as a memory impair-
ment and hippocampal neurodegeneration animal model.
Nissl staining in the present study showed that the direct
microinjection of OA into the dorsal hippocampus robustly
decreased the number of surviving pyramidal neurons in the
CA1 region of the hippocampus. This is in accordance with
previous studies that showed the OA induced hippocampal
neurodegeneration [7]. On the other hand, the present study
showed that hippocampal cell loss is lower in the OAicv
group. Interesting to note that excitotoxic neuronal death
associated with neurodegenerative disorders is linked to
excessive activity of excitatory neurotransmitters. Ekinci
et al. [3] found that OA increases Ca*" in hippocampal
neuronal cell culture through the ionotropic excitatory
amino acid receptors resulting in neuronal degeneration. It
is possible to suggest that in our experiments OA induces
rise in level of intracellular Ca** through NMDA receptor
that leads to hippocampal cell death.

The results of our behavioral experiments showed that
all rats exhibited a decreased latency to find the hidden
platform across the eight training trials and OA treatment
did not affects probe-test performance 30s after training.
In marked contrast, the present experiments indicate that
OA treatment affects probe-test performance 24 h after
training. These findings suggest that OA treatment did not
affect learning process and short-term spatial memory but
induced impairment in spatial long-term memory. It is pos-
sible to suggest that OA-induced spatial memory impair-
ment in the present paradigm is due to the secondary effect
of OA-induced hippocampal cell death. In present study
spatial memory measurement was conducted 2 week after
OA injection that excluded the direct effect of OA as an
inhibitor of PP1 and PP2A on memory processes. Based on
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Fig. 3. Histograms show probe-test performance of rats
from different treatment groups on day 2. Long-term spatial
memory of the location of the hidden platform is indicated
by preference for S,  over S, Chance level (15 s) - dotted
lines. ** - p<0.001

these findings it may be suggested that OA induced memory
deficit and hippocampal cell loss in rat may be considered
as a potential animal model for preclinical evaluation of
antidementic drug activity.
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SUMMARY

SPATIAL MEMORY IMPAIRMENT AND HIPPO-
CAMPAL CELL LOSS INDUCED BY OKADAIC
ACID (EXPERIMENTAL STUDY)

2Chighladze M., ‘Dashniani M., ‘Beselia G.,
Kruashvili L., "*Naneishvili T.

Y] Beritashvili Center of Experimental Biomedicine,
Thilisi; 2St. Andrew the First-Called Georgian University
of Georgian Patriarchate, Thilisi, Georgia

In the present study, we evaluated and compared effect
of intracerebroventricular (ICV) and intrahippocampal
bilateral microinjection of okadaic acid (OA) on spatial
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memory function assessed in one day water maze paradigm
and hippocampal structure in rats. Rats were divided in fol-
lowing groups: Control(icv) - rats injected with ICV and
aCSF; Control(hipp) - rats injected intrahippocampally with
aCSF; OAicv - rats injected with ICV and OA; OAhipp -
rats injected intrahippocampally with OA. Nissl staining
of hippocampal sections showed that the pyramidal cell
loss in OAhipp group is significantly higher than that in
the OAicv. The results of behavioral experiments showed
that ICV or intrahippocampal bilateral microinjection of
OA did not affect learning process and short-term spatial
memory but induced impairment in spatial long-term
memory assessed in probe test performance 24 h after
training. OA-induced spatial memory impairment may be
attributed to the hippocampal cell death. Based on these
results OA induced memory deficit and hippocampal cell
loss in rat may be considered as a potential animal model
for preclinical evaluation of antidementic drug activity.

Keywords: okadaic acid, intracerebroventricular and in-
trahippocampal bilateral microinjection.

PE3IOME

VXVIIEHUE IPOCTPAHCTBEHHOM NAMSITH
M MOTEPS KJIETOK T'MIIIIOKAMIIA, BbI3BAH-
HASI OKAJTAEBOM KMCJIOTOM (SKCIIEPUMEH-
TAJIBHOE UCCJIEJJOBAHUE)

Yurnapze M.P., Tammuanu M.T,
'Kpyamsuau JI.B.,'Becestust I.B.,?Haneiimsuiu T.JL.

Lenmp sxcnepumenmanvhoii ouomeouyunst um. U.C. bepu-
maweunu,; I pysuncrkui ynusepcumem Ilampuapxuu I py3uu
um. Cesmoeo Anopes [lepsoszsannoco, Tounucu, I pysus

B HacTosmemM nccienoBaHUM OLIEHUBAINCH U CPaBHHUBA-
auck 3ddekTs nHTpanepedpoBenTpukymsipuoi (MLB) n
HMHTparunmnokaMnaabHON OuIarepaibHON MUKPOUHEKITUHA
okastaeBoi kuciotbl (OK) Ha hyHKIMFO IPOCTPaHCTBEHHOM
MaMATH, U3MepsIeMOi B BOAHOM JJAOUPUHTE U Ha CTPYKTYPY
rUnmnokammna kpeic. KpeicaM KOHTpOJIBbHOM Tpymb! B CO-
OTBETCTBYIOIIHE 00JaCTH MO3Tra BBOAMIN HCKYCCTBEHHYIO
1epeOpOCIMHANBHYIO KHIKOCTh. MccnenoBanue okpa-
HICHHBIX MeTonoM Huccis runmokaMmaibHBIX CPE30B
BBISIBIJIO, YTO KOJIMYECTBO MUPAMHUIHBIX KJIETOK 3Ha-
YUTENBHO MPeodaaeT y KPbIC KOHTPOIbHOM I'PyIIIBI;
noTeps MUPAMHUAHBIX KJIETOK 3HAYMTENbHO BBIpa)XKeHa
B YCJIOBUSIX MHTparumnmnoxkammnanbHoro BeeneHus OK B
cpaBHeHuu ¢ MI[B. Pe3ynpraThl NOBEACHYECKUX DKC-
MEepUMEHTOB BBISBUIN, YTO MHTPAruIMmoOKaMmaibHas
unu UIB mukpounbsexuus OK He BauseT Ha mporiece
00y4eHUs U KPOTKOCPOYHYIO MPOCTPAHCTBEHHYIO
NaMsATh, HO 3HAYUTEIBHO yXYAIIAaeT JOJITOCPOUYHYIO
MPOCTPAHCTBEHHYIO MaMATh, KOTOPasl OI[EHUBANACh B
TECTOBBIX MPo0ax cnycts 24 yaca mocje ooyyeHus. Ha
OCHOBE ITOJIY4EHHBIX PE3yIbTaTOB MPEANOIAraeTcs, 4To
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yXy/ALIeHHE TPOCTPAHCTBEHHON MaMsTH 00YCIOBICHO
ru0esplo0 TUIIIOKAMIIaIbHBIX HEHPOHOB BCJEICTBHE
BoznencTBus OK. KpbIchl, y KOTOPBIX MOJ BIUSHHEM
BeeneHns OK orMewaroTcs AeUIUT MaMsITH U HEWH-
poaereHepaTUBHbIC U3MEHEHHUS THNIMOKaMIa, MOTYT
OBITH MCIOJIB30BAHHBI B KAYECTBE KCIIEPUMEHTAIBHOM
MOJIETH MPEKINHUYECKOTO HCCIIeJOBAaHUS aKTUBHOCTH
penaparoB, IPUMEHSAEMbIX IPOTUB ACMEHITUH.
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HEKOTOPBIE ACIHIEKTbBI OCBEJOMJIEHHOCTH I'OPOJICKOI'O HACEJIEHUSA
O COJIMTAPHOM OTBETCTBEHHOCTM 3A CBOE 3/IOPOBLE

Haynerkanuena K.A., Kyjaos /I.b., Cepraaues T.C., CoizabikoB M. M., Adonpaxmanon K.T.

Kapaeanounckuii 2ocyoapcmeennlil MeOUYuHCKull ynusepcumen, kageopa obuecmeeHno2o 300p06osi
u 30pasooxpanenuss OHIIP, Pecnybnuxa Kazaxcman

AKTyaJIbHOCTb TPOOJIEM COXpaHEHHS M YIYYILIeHHUS 370~
POBBsI HAaCEJICHUSI HUKOTJIAa HE MOJBEprajiaCh COMHEHHIO.
OnHako B neproll pepopMHUpOBaHUS SKOHOMUKH U 3]Ipa-
BOOXPaHEHHS, KOTOPBIH CONPOBOXKAAETCS HapacTaHUEM
HEraTUBHBIX MPOILIECCOB BOCIIPOM3BOJICTBA HACEJICHUS U
€T0 3[J0POBBS, 3Ta aKTyaJbHOCTh NPHOOPETAET MepBO-
CTENCHHOE 3HAYCHHE U SBJISIETCSI OJJHAM M3 BaKHEHIINX
YCIOBUI Pa3BUTHUSA 3paBOOXpaHEeHHUs [6].

Cucrema 37paBOOXPAaHEHUS SABISCTCS OJHOW M3 CaMBIX
3aTpaTHbIX 001acTel SKOHOMUKH, TOATOMY BayKHEHIIIeH 3a-
Javeii CoBpeMEHHOM MONUTHKH 31PABOOXPAHEHHS SBIISETCS
(dhopmEpoBaHUE y JTFOACH TOTPEOHOCTH OBITh 3M0POBBIMH,
OTBETCTBEHHBIMHU 3a COCTOSHHE CBOETO 3/10POBbS U 370-
POBBsI CBOMX JICTCH, BECTH 370POBBIN 00pa3 xu3uu [5]. B
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9TOM CBsI3M 0c000€ 3HAUCHHE MPUOOPETACT BCECTOPOHHEE
UCIIOJIb30BaHUE CHCTEMOM 3ipaBOOXPAHEHHSI TAKOTO MOIII-
HOTO COIMAJIBHOTO KOMITOHEHTA, KaK y4acTUE TPakIaH B
COXPAaHEHUHU U YKPEIUICHHH OOIIECTBEHHOTO 3/I0POBBS, B
(hopMHpPOBAaHUH 3I0POBOTO 00pa3a xu3Hu [3].

[IpoGnema hopmMupoBaHHS 3A0POBOr0 00pa3a KU3HU
[I0JIy4MJia NPUOPUTETHBIN CTAaTyC rOCyJapCTBEHHOMU
nonutuku. B Crparerun paszsutus Kazaxcrana o
2030 roma, OJHUM M3 BaXHEHIIHX JOJTOCPOUHBIX
MIPUOPUTETOB ONPE/EICHO «310pOBbe, 00pa3oBaHUE U
6marononyune rpaxkaan Kasaxcranay, rae noguepkHyTa
MOJUTHYECKAst, YKOHOMUYECKasl, COIUAIbHO-MEIH-
[IUHCKAasi 3HAUUMOCTh 37J0pOBOT0 00pa3za >ku3Hu [8,7].
Kpome Toro, oxpaHa 3710poBbsl HaceneHust Pecryonuku
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Kazaxcran, mpozsyieHue TBOpYECKO aKTUBHOM KHU3HU YeIIo-
BEKa SIBJISIETCS COCTABHOM YaCThEO KOMIIJIEKCHON CHCTEMBI
COLMAIIbHO-D)KOHOMUYECKUX MEAULIMHCKUX MEPOIPUSATUH,
HIPUHATBIX IOCTaHOBIIeHUEM [IpaBuTeNbCTBA 110 BOIIpOCaM
3apaBooxpaHenus [ 1,2].

3HAYUMBIMHU YCJIOBUSMH BHEIPEHUS MPUHIIUIA COTHUIAp-
HOW OTBETCTBEHHOCTH I'PaX/1aH 3a CBOE 3710POBbE ABJISIOT-
s ynydIieHue oopasa )KU3HU U METUIIMHCKON aKTHBHOCTH
HaceJIeHHs, KOTOPbIe, KaK M3BECTHO, 0OYCIIOBINBAIOTCS
MHOXKECTBOM (DaKTOPOB, JACHUCTBYIOLIMX Ha OPraHHU3M, H
CJararmTcs U3 LEJOro psAjia aKTHBHBIX MOBEICHYECKHUX
peakuuii opranu3Ma Ha 3TH (axTopsl [9].

CornacHo rocyJJapCTBEHHBIM IPOTpaMMaM pa3BUTHS 3pa-
BooxpaneHus PK «Canamartel Kazakcrany, «JleHcaymnbIky
Ha 2016-2020 roJibl, OTHOM U3 KITFOUYEBBIX 1ICICH JIeITEIb-
HOCTH CUCTEMBI O0IIECTBEHHOTO 3/]paBOOXPAHEHUS CTAHET
TOBBIIIEHUE COMUAAPHON OTBETCTBEHHOCTH HACENICHUS B
BOMPOCAx YKpPEIIeHus CBOEro 310poBbs [4,10].

B cBs13u ¢ 3TUM, 11EJIBbI0 HACTOSIIETO UCCISIOBAHUS SIBU-
JIOCh M3y4YeHUE OOIIECTBEHHOIO MHEHMS HACEJICHUS IO
BONPOCY MX OTHOIICHHS K CBOEMY 370POBBIO U 37paBO-
OXPaHEHHIO.

Marepuan u MeToabl. OTieHKa MHEHUS HACEJICHHsI OTHO-
CUTEJIbHO 3/IpaBOOXPAHEHHUSI OCYIIECTBISIACH B UCCIEA0-
BAHUU Y€pe3 OTHOILICHHE HACEJIECHUS K MPEJOCTABIAEMbIM
yciIyram nepBUYHON MEAUIIMHCKOW MOMOIIU Tpak1aHaM B
YCIOBHSIX TOMUKJIMHUK. PazpaboTanHas aHKeTa Mo3BoJsiia
Ha OCHOBE CyObEKTUBHBIX OIICHOK PECIIOH/ICHTOB MOJTy4aTh
HHPOPMAILIUIO, TOCTATOYHO TOYHO OTPAKAIOIIYI0 MHCHUE
pecnioHIcHTOB. OOBEKTOM HCCIACIOBAHUS SBHIOCH TPY-
JI0CIIOCOOHOE HACENICHHE, TOCEIAIoNIee TIOTUKINHUKH T.
Kaparans! - kpynmHOTO MPOMBIIIIEHHOTO TIeHTpa Pecy-
onmkn Kazaxcras.

Bcero 0but0 oxBaueno 450 yenoBek B Bo3pacte OT 18
1o 60 ner. Jlons sxeHmuH coctaBuia 60,0%, MyX4uH -
40,0%. IIpeobnananue yucia }KEHIIMH-PECIIOHICHTOB,
MO-BUANMOMY, CBA3aHO C UX 60.]'1])H.ICI>1 AKTUBHOCTBIO ITPU
COLMANBHBIX Ompocax. AHKeThl coctosid u3 50 Bompo-
COB, pa30MUTHIX Ha JiBa Oj0Ka. B macnopTHbIit 010K BOLLTH
BOIPOCHI, OTPAXKAIOIINE TOJ, BO3PACT, HAI[MOHAIBHOCTD,
npodeccuro, MECTO JKUTEIbCTBA, MECTO U CTaXX paboThI,
CEMEHHOE I0JIOKEHUE, KOJIMYECTBO neTeil. Bonpockl oc-
HOBHOT'O OJIOKA TTOCBSIICHBI 00pa3y KU3HH, OTHOLICHHUIO
K CBOEMY 3/10POBBIO, METUIIMHCKOW aKTUBHOCTH, a TAKKe
npobsaeMam pehOpMHUPOBAHUS 3APABOOXPAHCHUS.

W3zyuenne ypoBHS 00pa30BaTeIbHOTO CTaTyca UCCIerye-
MO BEIOOPKH ITOKA3BIBACT, YTO OMPOIICHHBIN KOHTUHT€HT
MMeJI IOCTaTOYHO BHICOKUI YPOBEHb 00pa30BaHMsI: OUTH
oJI0BHHA pecroHaeHTOB (47,0%) uMena Beiciiee 00pa3o-
BaHue, 36,0% - cpenne cnenuanpHoe u 17,0% - cpeanee
obOpasoBanue. bonee mosoBuHbl onpomeHHbIX (60,0%)
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6BIJ'II/I 3aHATBI HA TPOU3BOJACTBE YMCTBCHHBIM TPYIAOM,
40,0% - dusuyeckum, bosee % (67,2%) peCrOHICHTOB Ha
MOMEHT OTIPOCA UMEITH CEMBH.

[MTocpencTBom makera Statistica BEIYKCIICHA OTHOCUTETbHAST
4acTOTa BCTPEUACMOCTH MTPU3HAKA B Pa3IMYHbBIX IPYIIIaxX
(monst). CpaBHUTENBHBIN aHATN3 JAHHBIX PACCYUTAH C TO-
MOIIBIO KpUTEPHS - ¥2.

Pe3yabTaThl M HX 00Cy:KAeHUEe. YPOBEHb COCTOSHUS 3710~
POBBsI IIPH AHKETUPOBAHUH OMPEIICIISIICS 110 CyObECKTHBHON
OLICHKE, 1aBaeMoii pecrionieHTaMu. CyObeKTHBHAs OLICHKA
37I0pOBBSI OTPaAXKAET HE TOJIBKO COCTOSHUE (PU3UUECKOTO U
TMCUXHUYCCKOI0O 310pOBbsA, HO U CTCIICHb COLUAJIBHOI'O HE-
paBeHCTBA B OTHOIIECHUH 310pOBbs [12].

ITo maHHBIM TUTEPATYPBI, CAMOOLIEHKA COCTOSHUS 3710PO-
Bbs ABJISICTCA OJHUM U3 CaMbIX paCIIpOCTPaHCHHBIX ITOKa-
3aTeseil, KOTOPbII UCIIOJIB3YHOT IIPU IIPOBEAECHUU OIIPOCOB
00ILIECTBEHHOTO 3/10pOBbsi BO BceM Mupe [11].

CornacHo pe3ysbTaraM, MOJYYCHHBIM B XOJ€ OIpoca,
6onee monoBuHKI (59,9%) pecrOHAEHTOB OLICHUIN CBOE
3710pOBbE YAOBIECTBOPUTEIBbHO, OKOJO TpeTH (27,9%)
— XOpoII0, Kaxabli aBeHaanarsiii (7,7%) oneHun cBoe
3I0pOBbE Kak OTIWYHOE, 4,5% OMPOIICHHBIX CUUTAIOT
ce0st 0OJTbHBIMH.

AHanu3 caMOOIICHKH 3/I0POBbsI B 3aBUCMMOCTH OT I10JIa
BBISIBUJI, YTO JIOJISI JIML], OLEHUBAIOLIMX COCTOSIHUE CBOETO
3[I0POBbsI KaK OTIMYHOE U XOPOILE COCTOsIIA U3 MYKUNH
(cootBerctBeHHO 10,0% 1 32,3%), 3HAYUTETBHO pexe
BCTpPEUYAIMCH JIMIIA, JKaJIYIOIIMECss Ha TUIOXOE 3/10pPOBbE
(4,8%); cpenu JKEHIIMH TaKOBBIX OBLIO, COOTBETCTBECHHO,
4,8%, 23,2%, u 7,3% (p<0,001).

Yerko 0003HAUCHBI PA3JIMYMsI B CAMOOIICHKE 3/JOPOBbS
B 3aBUCHMOCTH OT YPOBHS 00pa30BaHMs PECIIOH/ICHTOB:
cpeau JHI, UMEIONUX Bbicniee oOpa3oBaHue, B JiBa
pasa yame BCTpEYaJuCh JIMIA, OLEHUBIINE 3/J0pPOBbE
Kak xopoiee u orauyHoe (48,9% mpotus 24,0%), u,
Ha00OpOT, MOUTH B TPHU pasza pexe, Kak mioxoe (4,1%
npotus 11,0%) (p<0,05).

B oTBeTax pecroHACHTOB TaKkke oTMeuaiach auddepeH-
nyanys B OIICHKE COCTOAHUA 310POBbA B 3aBUCUMOCTHU OT
BUJA TPYAOBOil aesrenbHOCTH. ONpPOIICHHBIC, 3aHATHIC
YMCTBEHHBIM TPY/IOM, B 4 pa3a yaiie 0TMeYaal OTIHYHOE
COCTOSIHUE 3[IOPOBbsI, Ye€M 3aHSAThIC Ha IPOU3BOJACTBE (hU-
sudeckuM Tpynom (10,0% npotus 2,5%).

B paMKax HaCTOAMICTO UCCIICJOBAHU BBIABJICHO OTHOLIC-
HUEC HACCJICHUS K 6a3OBI)IM IEHHOCTAM B )KM3HHU YCJIOBCKA.
KaK CBUACTCIILCTBYIOT MOJTYUCHHBIC JaHHBIC, ITOAABJIAIO-
miee 6OJ'II)IHI/IHCTBO OINPOIICHHBIX NIPU OLCHKE )KU3HCHHBIX
[IEHHOCTEH Ha IEPBOE MECTO CTaBUIIHU 370poBbhe (82,9%),
BTOPOE MECTO IO 3HAYMMOCTH 3aHMMAJI0 MaTepHaIbHOE
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onarononyune (7,5%), TpeThbe MECTO — BHCIIHHHA BUJ
(5,2%), Ha ueTBepTOM MecTe - Kapbepa (4,4%).

BecbMa nokazarenbHbl CpaBHEHUS )KU3HEHHBIX [ICHHOCTEN
MOJIOIOTO U CTApIICrO MOKOJCHUI: CPEIU OMPOIICHHBIX
MoJIoAbIX aull 18-24 net BakHeHIIeH IEHHOCTRIO B )KU3HU
yarie CYnTa I MarepuagbHoe Onaromnonyuue (73,7%), Ha
BTOPOM MeCTe - BHEITHUH BT yenoBeka (15,8%), 3mopoBbe
Y Kapbepa 10 PaHTy 3aHUMAaJU COOTBETCTBEHHO TPETHE U
yeTBepToe Mecta (5,3% u 5,2%). B crapmem Bo3pacte
(46 neT u cTapiie) IEHHOCTHBIC OPHEHTUPBI KapAUHAIBHO
MEHSUTUCH: Oosiee 3/4 onpomieHHbIX (76,7%) 0co3HaBay,
YTO IJ1aBHas HCHHOCTD B ’)KU3HU YCJIOBEKA - 3TO 3JOPOBLE,
Ha BTopoM Mecte (15,3%)- maTepuaibHOE Oaromnonydue,
TPEThE U YETBEPTOC MECTA 3aHUMAJIH, COOTBETCTBEHHO, €TI0
BHeHUH BU (4,7%) u kapwepa (3,3%) (p<0,05).

OTMEYEHO, YTO C POCTOM YPOBHS 0Opa30BaHUsS PECIIOH-
JICHTOB, OJHOBPEMCHHO YBEJIMYWIACH U JIOJIS JIHII, OIle-
HUBAIOLUX 3[0POBbE, KaK IVIaBHbIA IIPUOPUTET B JKU3HU
yenoBeka. Ecnu cpenu KOHTUHTEHTa PECIIOHICHTOB, HME-
IOIIHX CpeHee 00pa3oBaHKe, TAKOBBIX cocTaBisuio 80,8%,
TO Cpe/IH JIML, UMEIOLINX BbIciIee oOpazoBaHue - 88,2%.

BonpmuucTBO onpomiennbix (84,3%) oco3HaroT, 4TO CO-
CTOSAAHUE UX 30POBbA 3aBUCUT, MPEKIAEC BCETO, OT HUX
caMHUX, OJJHaKo Hemayo Bcrpedaercs mun (11,5%), yrBepk-
JIAIOIUX, YTO OTBETCTBEHHOCTH 3a 3/I0POBbE UEIIOBEKA
HECYT MeIMIIMHCKHE paOOTHUKH. Cpey MoCIeJHNX Yalle
HaOJIIOIaIMCh JINIA, 3aKOHYHMBILIUE 001e00pa3oBaTesb-
Hble mKoJbl (17,7% npotus 8,5%, uMeErOMMX BHICIIEE
oOpasoBaHue).

Cpenu IpropUTETHBIX (PaKTOPOB, BIMSIIONIMX HA 30POBbE,
OOJIBIIMHCTBO OomnpolneHHbIX (76,1%) Bbiienuan odopas
JKU3HU uYenoBeka, Kaxablid aecarsiid (10,3%) ormerun
palmoHanbHOE MUTaHKUEe, IPUMEPHO CTONBKO ke (9,84%)
- COCTOSTHUE OKPYKAIOIIeH cpebl, 0Koio 4% - MeUIuHY.
Taxum 00pa3zom, cpe/iu GakTopPOB, OMPEICIIAIOIAX 310PO-
Bb€ HACCJICHUA, pCCIIOHACHTHI OTMETHUIIN B IOAABJIAIOIEM
oonbirHCTBE (86,4%) 310pOBBIN 00pa3 KU3HH, BKIIIOYA-
}OIIII/Iﬁ palroHaJIbHOC MUTAHUE.

[Ipu BO3HMKHOBEHMM 3a00JIeBaHUII OCHOBHBIM HCTOY-
HUKOM WMH(OpMaIuu Jisl 3Ha4uTesbHOU vacTu (60,4%)
OMPOIICHHBIX SIBJSUICS MEAUIUHCKHI paboTHUK. BTOpoe
MecTo 1o panry 3anumanu (13,1%) 3HakoMble ¥ pOITHBIE,
Tpetbe MecTo (8,9%) — cpencTBa MaccoBO HH(pOpMAIIHH.
Haunmenbield monymisipHOCTBIO MOJIb30BAIUCh UH(OP-
MaluoHHble Oromnerenu (5,4%) u HaydHO-TIOMYspHAs
nuteparypa (3,7%).

MenuiuHCKasi akTHBHOCTb HACEJICHUsI OTpakaeT Haubosee
TUIIMYHBIE U XapaKTEePHbIC BHUJbI, (DOPMBbI aKTHBHOCTH,
JIeSITENILHOCTH JITOJIeH B 00J1aCTH OXPaHbl 0OIIIECTBEHHOTO
310pOoBba. M3yueHne JaHHOTO acIeKTa MOKa3bIBACT, YTO
JIUIIB OKOJIO TIOJIOBUHBI OMPOIIIEHHBIX (48,9%) BBIMONHSIH
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B MTOJIHOM Mepe pekoMeHaaIuu Bpaya, 49,9% BeITOTHSIIN
PEKOMEHJallMy 4acTU4HO, a 1,2% OMpOIICHHBIX HE BBI-
TIOJTHSUTH MJTH HE HYKJAJIUCh B PEKOMEHIALUAX.

B cnyuae Gonesnu momassiroriee 00abuHCTBO (75,2%)
HACEJICHHUsI 00PaIaI0Ch 32 MEIUIIMHCKOM MOMOIIBIO K Bpady
TOJMKIIMHUKY. JIUIb kax st msteiii (19,7%) u3 onporieH-
HBIX MIPEATIOYUTAIT 3aHUMAThCS cCaMoJiedeHrueM, okoito 5,1%
OOJIbHBIX MpUOEraan K CPEACTBAM HAPOIHOW MCIUIIMHBI.
[puuewm, yarie Kk Bpady 00paiagioch HACEICHUE, IMCIOIIEEe
BhIcIIee obpazoBanue (68,1% npotus 53,2%).

ITpu connonoru4eckoM Ornpoce CTENeHH YIOBIETBOPEH-
HOCTH HacelIeHHs KBaJu]UKaleld CBOEro y4acTKOBOIO
Bpayua yCTaHOBJICHO, 4TO 00JIee TOJOBUHBI PECIIOH/ICHTOB
(61,1%) moMOKUTENBHO OIICHUBAIOT €T0 PAOOTY, KasKIbII
mectoi (18,3%) yoBIeTBOpEH YaCTUYHO, KaXIbIH 1ecs-
oIt (11,2%) nan oTpunareabHyo oleHKy. Takum oOpasom,
no4Tu TpeTh (29,5%) ONMpoIIeHHBIX, TaK WIN HHAYE Tl
HEraTUBHYIO OLICHKY KBAIN(HUKALIMH Bpaya CBOETO y4yacT-
ka. [Toutn 40% (39,1%) onpoIIeHHBIX UMETH MPETEH3UU
K MEIUIMHCKUM PabOTHUKAM, MpUUYEM OOJBUTUHCTBY
pecnioHeHTOB (75,4%) NPUXOAUIOCH CTAIKUBAThCA CO
CIEAYIOIMMH HEraTUBHBIMU IMPOSIBICHUSMH PabOThI
MOJMKIMHUKK: OYepe/iv K Bpady, HU3Kasi KyJIbTypa 00cy-
JKUBAHUSA U €TO MJI0X0€ Ka4eCTBO, HEYNOBICTBOPUTEIbHAS
npodunakTuueckas padbora.

YCTaHOBIICHO, YTO YACTOTA KAI00 MAIMEHTOB MPOTpec-
CHUPYET C POCTOM HX YPOBHS 00pa3oBaHus (CO CPEIHUM
oOpazoBanueM - 23,5%, co cpeaHe crieruaibHbIM - 28,6%,
¢ BeiciuM - 34,0%).

[Toutu monoBuHa orpoieHHbIX (47,5%) TaBHyt0 podiemMy
YYaCTKOBOM CIIy>)KObI BHJICIM B yBEIMYEHHU O0beMa He-
HYXHOUW TOKyMEHTaIH, KaKAbIH TpuHaauareii (7,5%) — B
YBEJIMYEHUH HAarpy3Kd Ha Bpada, Kaxmaoro msaroro (23,9%)
0CCIOKOMIT IS(HIIUT TPAMOTHBIX BpauCH, KaKIbIi ICCSIThIN
(11,2%) marment oOpariian BHUIMaHHUE Ha YMEHBIICHUE YHCIia
Bpaueii, 4,0% OnpoIIeHHBIX OTMEYaN HEOCTATKH B OPTraHu-
3allMM U YIIPABJICHUH 37paBOOXpaHeHHUs (PUC. ).

B pamkax mpoBoAMMOro McCie0BaHus 3HAYUMBIM ObLiIa
OLICHKA NOHMMAaHUS HACEJIEHUEM CYLIHOCTH «COJIMapHast
OTBETCTBEHHOCTb I'Pa’KJIaH 3a CBOE 3J0POBbE» U OTHOLIE-
HUS K CYILLECTBYIOIIECH CUCTEME 3PaBOOXPAHECHMUSL.

Pesynbrarhl onpoca 1mokasblBalOT, YTO MOYTH KaJIbIi
mectoil ompomenHslit (17,3%) He moHMMaeT cMbIcia
CJIOBOCOYETAHUS «COJIMJIapHasi OTBETCTBEHHOCTHY. [Ipu-
4eM, 4eM HHKe ObUT ypOBEHb 00pa30BaHus, TeM OOoJblie
OIPOILICHHBIX OTBEYAJM Ha ATOT BOMPOC UMEHHO TaK.

OKOJIO TOJIOBHHBI ONPOLIEHHBIX (46,6%) 0CO3HAIOT, YTO
COCTOSIHHE HX 3[I0POBbS 3aBUCHT, MPEXK/]E BCETO, OT HUX
CcaMUX, MOYTH KaXKAbIH yeTBepThiit (24,7%) cuutaert, 4To
4eJ0BEK BMECTE C BPauoM OOOIOJHO HECET OTBETCTBEH-
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¥ ypenuueHne o0beMa
HEHY)KHO! JTOKYMCHTAIIH
O nepuIuT IpaMOTHBIX Bpayen

O ymeHbleHre YucIIa Bpader

B HeoCTATKM B OpraHU3aly U
YTIpaBJICHAN 3JPaBOOXPAHCHS

B ypenuueHHe Harpy3Ku Ha
Bpada

Puc. Heoocmamxku yuacmxooti ciysicowbl no MHEHUIO peCOHOEHNO8

HOCTh 32 3710poBbe. Jloyisl TeX, KTO CYHMTAN, YTO TOJBKO
BpayM HECYT OTBETCTBEHHOCTH 3a 3/J0OPOBbE UYEIOBEKa,
cocrasuna 7,5%.

ITo pe3yabTaram onpoca 00IECTBEHHOTO MHEHHS TIOaBIIs-
roriee OONBIIMHCTBO PECTIOHICHTOB (69,6%) oTHOCSTCS K
Ka3aXCTaHCKON roCyJapCTBEHHOW CHCTEME 3ApaBOOXpa-
HEHUS OJIOKUTENBHO. BMECTE ¢ TeM, IPUMEPHO KayKbli
IIATHIA U3 ONPOINEHHBIX pecrnoHaeHToB (20,8%) BecbMma
MOJIOKUTENBHBIM BUAET ObI (hakT BHEAPEHHS B CTpaHE
CTPaxoBOH MEAUIIMHBI, 5,4% OTPOIICHHBIX OTIAIOT TIPe/I-
[IOYTEHUE BHEAPEHUIO YACTHON MEIULMHBL. XapaKTEPHO,
YTO CpPeJM PECTIOHJEHTOB, IMEIOIINX BhIcIIee 00pa3zoBa-
HHE, Jallle BCTPEUArOTCs JIHIA, OTAAIOIINE IPEINOYTECHNE
cTpaxoBoil MemunuHe (26,5%), 1eM cpean ONpOIICHHBIX
co cperHnM obpaszoBanueM (11,8%).

B 2015 rony nenyrartsl cenara mapiameHTa Kazaxcrana
TMPUHSIHN 3aK0H «O0 0053aTeTFHOM COIUATEHOM MEN-
[IUHCKOM CTPAXOBaHHM», HAMPABICHHBIN HAa BHEAPEHUE
B 2017 romy cucTeMsbl 0053aTeTbHOTO METHITHHCKOTO
crpaxoBanusg (OMC) - MexaHU3Ma COTUAAPHON OTBET-
CTBEHHOCTH TOCYJapCTBa, paboToAaTeNs U TPaXKkIaH 3a
HWHAMBHU/IYyaJIbHOE U OOIIECTBEHHOE 3/[pPaBOOXpPaHCHHE
[4]. B cBsA3M ¢ BBINIEH3IOKEHHBIM BeChbMa 3HAYUMO
OIEHUTh MHEHHE I'pa)cJlaH OTHOCHUTEJIbHO AAHHOTO
BOIIpOCA.

ITo pe3ynbraraM JaHHOTO UCCIIEIOBAHMS, CPEIH ONPOILICH-
HBIX MeHee TIONOBUHBI (42,6%) COTTIaCHBI C BHEPCHUEM
moznemn OMC B cTpane, mouTH Kax/asii Tpetnit (31,6%)
otHOCcHTCA K BHenpernto OMC kaTteropmdecku OTpHIla-
TENBHO, a KaXIbIH deTBepThiid (25,5%) - 6e3pazandHo.
I[Tpu 3TOM, TAlIMEHTAMHU BBIIBHIAJIHUCH CIICIYIOLIHE ITPEe/-
TIOJIOKEHUS: 0053aTeIIbHOE MEAUIMHCKOS CTPaxOBaHHUE
HE BCerjJa CMOXKET MOKPBITh BCE PACXOJAbl Ha JICYCHHUE
6omnbHOTO (29,7%); mpu cucreme OMC mnanuenT Oynet
00CITy)KUBAThCS TOJIBKO IIPH HACTYIICHUH CTPAXOBOTO CIIy-
vas (28,3%); cTpaxoBas IporpaMMa He TpeyCMaTpUBACT
npodunakTiky 3aboneBannii (26,9%).

ITo MHEEHUIO GONBIMHCTBA ONpOIIeHHBIX (83,1%), B cirywae
BHeaperns OMC, oCHOBHBIE cpelcTBa Ha 00s3aTeIbHOE
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MEIUIUHCKOE CTPaxOBAaHUE JOJDKHBI OTYHCISATHCS M3
roCyapcTBEHHOTO Oromxera, 11,7% OmpomIeHHbIX OTMe-
THJIH, 9TO (PUHAHCOBBIC HATPY3KH OJDKHBI JI€Ub Ha IICYH
paboTonaresns U UMb HE3HAYUTENBHBIN MponeHT (5,2%)
yKa3bIBaj, 9T0 B3HOCH B (hoHT OMC NOIKHBI OTIHUCITATH
paborTatorire rpaxkaaHe.

Ha Bompoc: «Kaxyto yacts 3aprarsl Bel roTOBBI OTUHC-
1116 B poux OMC?» menee nonosunsl (41,2%) ydact-
HHUKOB OITpOCa OCTAHOBHIIOCH Ha pa3zmepe B3Hoca 1-3%, a
Kax b1l mrectoit (16,4%) ObLT TOTOB OTYHCIISATEH B OOIIHIA
¢ong 3-5% ot 3apabOTHOM IIIATHI.

BriBoabl. ITo pe3ynbraram caMOOLEHKH 310POBbS Tpe-
Tbs (35,6%) 9acTh PeCNMOHACHTOB OLICHHWIIA CBOE 370-
POBBE KaK XOpollee U OTINIHOe. My XUHHBI Jalle, 4emM
JKEHIIUHBI, OLICHUBAJIN CBOE 3/10POBHE TOJIOKUTENBHO.
Jlnna, 3aHATBIE YMCTBEHHBIM TPYZOM pEXE CUUTAIH
ce0st He3/TOPOBBIMH, YEM 3aHATHIC Ha NMPOU3BOJCTBE
(hU3UIECKUM TPYIOM.

XoTst OONBIIMHCTBO ONPOLICHHBIX COIIACHBI C CYKICHHU-
€M, 9TO 37I0POBBE — CaMOe TIIaBHOE B JKU3HU (82,9%), mist
MOJIOZIC)KH OHO HE MMEET CYIECTBCHHOTO 3HAUCHUS U 3a-
HHUMAET JIUIIb TpeThe MecTo (4,7%), ycTynas IepBeHCTBO
MarepuanbHoMy Onaromomyuuto (73,7%) m BHemHEMY
Buay denoseka (15,8%).

I'paMOTHOCTB HAaCcEJICHUS B BOIPOCAX MEAUIIMHEI ¥ 31[paBO-
OXPaHEeHUS 1, COOTBETCTBEHHO, HX CTEPEOTHUITBI TIOBEJICHHS,
OIPEEISIOTCS YPOBHEM 0Opa30BaHMA: CO CHIDKCHHEM
YPOBHS 00pa30BaHMs Yallle BCTPEYAIOTCs JINLA, Y KOTOPBIX
BO3HHKAIOT TPYAHOCTH B MEIHLIHCKON IPaMOTHOCTH; YeM
BEIIIIE YPOBEHB 00pa30BaHMs, TeM Oosee TpeOOBaTEeIHHBI
HaleHTHl K ce0e, Kak OTBETCTBEHHOMY 32 3710POBbE U K
Ka4eCTBY NMPEIOCTABIISEMbIX IOJMKINHUKON METUIIMHCKHX

YCIYT.

OcHOBHas Macca HacelIeHHs He X0UeT PacCTaBaThCs C IPH-
BBIYHBIMH aTpHOyTaMH, IPHCYIIUMHU HBIHEIIHEH CHCTeMe
001IecTBEHHOTO 3/1paBooxpaHeHus (69,6%): rocynap-
CTBEHHOCTHIO U OecrumaTHOCTRIO. [Ipn BHenpeHnn 006s13a-
TEIBHOTO MEIMIIUHCKOTO CTPAXOBAHHS HACCIICHUE OOUTCS
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HNOTEPATH IMPU HOBOBBCACHUAX XOTH Obl MHHUMAaJIbHBIE
COLUAJIBHBIC F'APAHTHUU IO OXPaHE 340POBbA.
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SUMMARY

SOME ASPECTS OF URBAN POPULATION AWARENESS
ABOUT JOINT RESPONSIBILITY FOR OWN HEALTH

Dauletkaliyeva Z., Kulov D., Sergaliyev T., Syzdykov M., Abdrakhmanov K.

Karaganda State Medical University, Department of Public Health
and Health care of FCPD, Kazakhstan

One of the key goals of public health policy is to improve
the joint responsibility of the population in the promotion
of their health. In this context, the aim of this study was
to determine the public opinion poll on attitudes to own
health and to health care.

Total covered 450 people, aged 18 to 60 years. The share
of women was 60.0%, men - 40.0%. Almost half of respon-
dents (47.0%) had higher education, 36.0% - specialized
secondary education and 17.0% - secondary education.
More than half (60.0%) of respondents were employed in
the production of intellectual work, 40.0% - individuals,
over % (67.2%) of the respondents at the time of the survey
had a family.

As a result of self-rated health, a third (35.6%) of the re-

spondents rated their health as good to excellent. Men are
more often evaluated positively their health than women.

© GMN

Persons engaged in mental labor rarely considered them-
selves unhealthy than engaged in the production of physical
labor. The majority of respondents agree that the health - the
most important thing in life (82.9%), for young people it is
not significant and is ranked only third place (4.7%), giving
primacy of material well-being (73.7%), and the appearance
of the human (15.8%). They also found that the higher the
education level, the more demanding patients to themselves
as responsible for the health and the quality of medical
services provided by the clinic. The bulk of the population
doesn’t want to part with the usual attributes inherent in
the current system of public health (69.6%) state and free.
With the introduction of compulsory health insurance of
the population is afraid of losing with the innovations at
least minimal social guarantees for the protection of health.

Keywords: joint responsibility for the health, self - rated
health, opinion of the population, health care reform.
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PE3IOME

HEKOTOPBIE ACIIEKTBI OCBEJOMJIEHHOCTH
T'OPOJICKOI'O HACEJIEHUS O COJIMJIAPHOI
OTBETCTBEHHOCTH 3A CBOE 310POBBE

Hayaerkaauesa XK.A., Kynos JI.B., Cepramues T.C.,
Coi3abikoB M.M., Aogpaxmanos K.T.

Kapaeanounckuii eocyoapcmeenuviti MeOUYUHCKULL YHU-
sepcumem, Kagheopa oduecmeeHH020 300p08bs U 30pa-
sooxparnenus @HIIP, Pecnyonuka Kazaxcman

OnHOM U3 KIIIOUEBBIX L€ roCy1apCTBEHHOM MOJIUTUKHY B
cthepe 31paBOOXPAaHCHHS SBISIETCS MTOBBIIIICHUE COTHIAP-
HOW OTBETCTBEHHOCTH HACEJICHUS B BOIIPOCAX YKPEIUICHHUS
CBOETO 3/IOPOBBS. B CBsI3U C 3THUM, IIETTBI0 HACTOSIIIIETO HC-
CJIeZIOBAaHUS SBUIOCH U3yYCHHE OOIECTBCHHOTO MHEHUS
HACEJICHHSI TI0 BOIIPOCY OTHOIICHUS K CBOEMY 3I0POBBIO
1 K 37[paBOOXPaHCHHIO.

OmnporeHo 450 genosek B Bozpacte oT 18 1o 60 net. lons
skeHIMH coctaBuia 60,0%, myxuus - 40,0%. Iloutu no-
JoBUHA pecrionaeHToB (47,0%) nmena Beiciiee 00pa3o-
BaHue, 36,0% - cpenne cneuuansHoe u 17,0% - cpennee
oOpasoBanue. bonee monoBuHel onpomeHHbIx (60,0%)
ObUIN 3aHATHI HAa TPOM3BOACTBE YMCTBEHHBIM TPYIOM,
40,0% - puznuecknm, 6omnee % (67,2%) pecrioHICHTOB Ha
MOMEHT OIPOCa UMEIIN CEMbH.

[To pesynabraTamMm CamMOOLIEHKH 3/I0POBbBSI, TPEThSI YaCTh
pecnionaeHToB (35,6%) olleHMIIa CBOE 3I0POBBE KaK XO-
porree WM OTIMYHOE. My>KUMHBI Yalle, YeM KEHIIUHbI
OLICHHBAJIN CBOE 37I0POBKE MOJIOKHUTENIBHO. JINIa, 3aHAThIe
YMCTBEHHBIM TPYJIOM PEXE CUMTANN CeOsl He3J0POBBIMH,
YeM 3aHAThIC Ha MPOU3BOACTBE (PU3NUECCKUM TPYIOM.
BoNbIIMHCTBO ONMPOMIEHHBIX COINACHBI, YTO 370POBHE
— caMoe raBHOE B JKU3HU (82,9%), IIsl MOJIOACKH OHO
HE MMEET CYIIECTBEHHOTO 3HA4YCHUsI M 3aHMMACT, JIUIIb,
TpeThe MecTo (4,7%), ycTyast IepBEeHCTBO MaTepHAIbHO-
My Onmaronomyuuto (73,7%) v BHEIIHEMY BHJLy YeJIOBEKa
(15,8%). Taxske BBISICHUIIOCH, UTO YEM BBIIIIE YPOBEHB 00-
pasoBaHus, TeM Ooiee TpeOoBaTEIbHBI MAMEHTHI K cede,
KaK OTBETCTBEHHOMY 3 37I0POBbE U K Ka4€CTBY IIPEJJOCTAB-
JSIEMBIX MOJUKIMHUKOW MEIMIMHCKUX yCiryr. OcHOBHas
Macca HaceJICHUS] He XOUeT paccTaBaThes C MPUBBIYHBIMHU
aTpuOyTamMu, IPHUCYIIMMHU HBIHENIHEH cucTeMe ode-
CTBEHHOT0 37[paBooxpaHenus (69,6%): rocynapcTBeHHO-
cThi0 1 OecrutatHOCThIO. [Tpn BHEApEHNH 00513aTeNBEHOTO
MEMIIMHCKOTO CTPaXOBAHUsI HACEJICHNE OOUTCS TOTEPSTH
IIPY HOBOBBEACHHSIX XOTsI ObI MUHMMAJIbHBIE COIIMAIbHBIE
TapaHTHH 110 OXPAHE 310POBbSI.
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Mgboydyg

Jowsdol  dmbsbergmdols  Emebol  bmyogdmo
sb3gdBo  Logymo®d  xsbdBmgammdaby  Lmaowes-
G0 3sbygbolidygoammdols dglabgd

3 Y IO 0935, ©- FP™go, & Lg@yomoggo,
d. Lobogmgo, 3. SdEAsbdsbmgo

go@ogobools Lobgandfogm Lodgooizobm  9bogg®-
Lo@g@o, Lobmasmgdb®ogo xobdGmgemdbols s
Nobsgol gomge®s, gobobgmo

xobpoigol  bggdmdo  Lobgmdfoxnm  3maodo-
3oL g@m-g@mo Loggobdm dobobos dmbsbangmdols

bogmops®ygamo  3slgbolidygdemdols  sdo@engds
Lo ggmodo xobdOm ganmdols 3o93x,md9Lgb0ls
Lo gombgddo.

330930l dobobls Fo@dmoagbos dmbsbangmdols
Lobmgomgddogo sbaols dglifegms  bsggmsdo
NobdOmgammdol s  xobpsigol Lolgdobswdo
©53m3ogdgmgdols bosgombgdbmsb  dods@mgdom.

aodmgonbygmos 18-60 Faols sbsgol 450 @glidm-
©96@0,3500 @0l Joeno - 60%, dodogoio - 40%;
0momJdols  bobggodl (47,0%) gdswangbo  aobom-
e gos JJmbws, 36,0%-L - LsTgoem b3gEosemymo,
17,0% - Lodygomm gobsmagds. 60,0% ogm ©ogo-
39090 ambgd®ogo dOmdom, 40,0% - gobosydo
‘dOmdom; 2/3-bg IgHo (67,2%) womxsbgdyamo ogm.
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dobgegom, Gglidmegb@gdols dglsdgwds (35,6%) Lo-
39Mo®0 x5bdMmgamdols Jpgmdsdgmds dgogsbs,
OOmO 3 goMao b dgbsbodbsgo. dsdsge39d0, Jo-
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Loggmod  xobd@mgmmdsls  ©opgdomsw.  gobo-
390 dOmdom ©s353909mo  30Mgdo, ambgodogo
‘dOMdo0 05353909 gdmob goodgdom,  YROM
bdo@oe mgmobgh, @md 5@ 5M05b xobdGmgenbo.
aodmgonbammns 82,9% xobd®mgmmdsl do®gga
saoml  obodgdl, boamm  sbhomasb@ogbolsm-
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BOSE YO0 2oM5bF0gdols o3B3 o ©Tobgdl.
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YPOBEHb COAEP KAHUA HA®TAJIMHA U EI'O TIPOU3BO/IHbBIX B TABAYHOM JIBIME

3ypadamsmin [1.3., Tapyrasa I K.,[I'Bumnanu 3.H.,|[lanunze JI.A., TapyuaBa M.B.

Llenmp ncuxuueckozo 300po6vs u npesenyuy Hapromanuu, I py3suHcKull 20cy0apcmeenHblil yueOHblil yHusepcumem
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KonuuecTBeHHBI M KaueCTBEHHBIN aHAIU3 CIEAOBBIX
OpPTaHUYECKHX BEIIECTB UTPACT 3HAUNMYIO POJIb B OHOJIO-
UM U METUITMHE. DTO CBSI3aHO C MHOTMMH (haKTOpaMH, U3
KOTOPBIX OCHOBHBIM SIBIISICTCS 3aIUTa 3J0POBbs. AHAIH3
CJIEZIOBBIX KOJMYECTB MPHHATO JACTHUTh HA JIBE KaTeTOPUH:
B TICPBYIO BXOJHT OIPECIICHIE BEIIECTB, BHECEHHBIX Ue-
JIOBEKOM, BO BTOPYIO — OTIPEIeIICHNE IPUPOHBIX COSTNHE-
Huil. Kacasch ceoBbIX KOMNYeCTB BEIIECTB, BHECCHHBIX
YeII0BEKOM, B OONIBIITMHCTBE CITy4aeB MaTPHULICH SBIISIOTCS
MPOAYKTHI MHUIIEBOTO Ha3HAYEHHUs, 00paslbl CEIbCKOTO
XO3sICTBA, BOAAa U aTMocdepa Topo1oB. Yuncino pador, mo-
CBSIIIICHHBIX OMPEICIICHHIO CIICIOBBIX BEIIECTB B TAOAYHOM
JIbIMe, HAIIPaBJICHHBIX Ha YCTAHOBJICHHE PEabHOM omac-
HOCTH, KOTOPO1 ITOJIBEPIaeTCs «[1ACCUBHBIN KyPHIIbLIMK
BeChMa HE3HauuTelIbHO. Elre MeHsple myOnukanuid, B
KOTOPBIX KOHKPETHO OIMHCHIBAIOTCS KOHLICHTPAIUH U
XapakTep MUTPANHUH KaXXAOT0 KOMIIOHEHTa TabadHOro
JIbIMa, a TaK)Ke YYUTBHIBAIOTCSA YCIOBUS OKpYIKaromien
Cpelbl, TUCTaHITUS, XapakTep U BpeMs 3a00pa TabauHoro
JIbIMa (CBEKEBBIKYPEHHAS CUTAPETa HITH «IIPOKYPEHHOECH
MTOMEIIIEHHE ), TPOAOIDKUTEIBHOCTD KYPEHHSI, YMCIIO «I1ac-
COB». 3HAYMMOCTbH TaKUX MCCIIECIOBAHUI NCKITIOYUTEIHHO
Gonpmiast. Yka3aHHBIC BOIPOCH 0COOCHHO aKTyaIbHBI IS
«ITaCCHUBHBIX KyPHIIBIIUKOBY FOHOIIECKOTO U ITIOJPOCTKOBO-
O BO3PAcTa, KOTOPBIE B IPOIIECCE CIIOPTUBHOM ITOATOTOBKH
HCTIBITHIBAIOT BRICOKHE (PU3NIECKHE HArPy3KH, OTACIBHBIC
BHJBI CIIOPTa, TPeOYIOT MOBBIMICHHON JIETOYHON BEHTH-
nsiiuu [14,15]. TaGauHblid 16IM, B OCHOBHOM, COACPKHT
CIHPTBHI, KETOHBI, ATKaHBI, 3()UPBI, ApOMaTHIECKUE YIIICBO-
noponsl. [lytem razoxuakocTHo xpomarorpaduu (I7KX),
METOJIOM «YTJICPOIHOTO CKEIeTay [7] B CHTapeTHOM JbIME
naeHtTudunmpoano 6omnee 300 coeTMHEHUH, OTHOCSTITIXCS
K KJIACCY «BHECCHHBIC YCIIOBEKOM». BBICOKOTOKCHYHBIM
KOMIIOHEHTOM TabayHOTO JAbIMa SBIACTCSA HadTaIHH.
CaMOoCTOSTEeNTLHO OH HE HAaXOIUTCS B Tabake, 00epTOUHOM
Oymare, apomarnsaropax, ctadmnmsaropax, GpuiIbTpax,
MIO3TOMY aHAJIH3 €TO CIEeI0B B TAOAUHOM JIBIME OTHOCHUTCS
K KaTeropuu BEIIECTB, «BHECEHHBIX YeJIOBEKOM» [4,5].
ITo cBolicTBaM Ha(TalIWH OYEHb CXOAEH C OCH30JIOM,
KOMIIOHEHTOM Ta0a4HOTO JTbIMA, BXOASAIINM B KATETOPHIO
MPUPOAHBIX COCTMHEHHH, T.K. MOXKET IPHUCYTCTBOBATh
HETOCPEJCTBEHHO B TabauHoM u3ziennu [4-6]. Hadramun
10 CPaBHEHHIO ¢ OEH30JI0M 00J1a/1aeT HAMHOTO OOJIBITICH
aktuBHOCTEIO [10]. BemencTBue BBICOKOHM TeMIepaTyphl
(Temmepatypa BTOPOIi 3aTsHKKH MokeT pocturaet §00°C)
B CUTApETHOM JIBIME 00Pa3yIOTCsI BRICOKOTOKCUYHBIE OKHIC-
MIPOU3BOHBIC — HA()TOJIBI, KOTOPBIE TI0 CBOMM CBOIICTBAM
BechbMa OJM3KH K peHosiam OeH30I6HOTO psijia [7]. BriepBbie
HaJgugre HaQTaIMHA B CUTAPETHOM JIBIME OBLIO TTOKa3aHO
Y. Schmeltz [12]. G. Holzer u coaBT. uneHTUOUITUPOBAIIN B
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CHUTapeTHOM JbIME ITU- U TpuMeTuHadTammas! [ 11]. UaTe-
PECHO MTOUEPKHYTh, UTO B CUTAPETHOM JbIME OOHAPYKEHBI
MHOTHE JIpyTHe MpomyKThl irpoim3a [14]. CormacHo mo-
noxernto «O cocTaBe TaOAUHBIX U3/IEIUI 1 NX YTTAKOBKE»
(Ne302 ot 31 mromns 2003, ['py3ust) omHa cuTapeTra IoKHA
comepxath He Oornee 1,0 mr HukoTHHA, 10,0 MT cMon U
10,0 Mr yrmekncinor. CTpykTypa TabadHOTO IbIMa 3aBU-
CHUT HE TOJIBKO OT COpTa M KadecTBa TaOAYHOTO HM3IEITHS
WJIM XapakTepa KypeHHsl, HO U OT YCJIIOBUN OKpYyXKarolieu
cpexp! (mpobieMbl MeTaboi3Ma) Ha pa3HBIX PACCTOSHIIX
(TIpoGNIEeMbI MUTpAIINH) OT «aKTHBHOTOY» Kyprutbiuka [13].
JleficTBHEe HAa «ITACCHBHOTO» KypPWJIBIIMKA CHTApPETHOTO
JIbIMa, BOMPOCH MHUTPAIMH OTACIBHBIX KOMIIOHEHTOB,
KOMITO3HUIHS TA0AIHOTO JBIMA HA PA3HBIX PACCTOSTHHUAX OT
«aKTHUBHOTO» KYPHJIBIIIUKA ITOYTH HE N3yUCHBI H TPEOYIOT
JanbHEHIMX rccaenoBanuii. Omy0OnukoBaH psix padoT 1o
COZIEPKaHMIO OTACTBHBIX COCTABIIOINX (B TOM YHCIC
CMOJT) TabagHOTO AbIMa curaper «Actpa» (6e3 ¢puibTpa,
Jlaropexwn, ['py3ust) B monocTu pra (TEpBHIH peayT KOH-
TaKTa) W MX BO3JCHCTBUIO HAa BAKHEHIIIHE KOMIIOHEHTHI
OTIOPHBIX TKAHEH 3y0OB 3as/IbIX KypHITBIINKOB [ 1-3]. Tak-
JKe TIPOBENICHBI W OMyOJIMKOBaHBI nccienoBanns [1,2] mo
COZIEPKAHUIO OT/IENIBHBIX KOMIIOHEHTOB Ta0auHOTO JIbIMa
Ha CTPOTO (PUKCHPOBAHHBIX PACCTOSIHUSIX OT HCTOUHHUKA
TIPH Pa3HBIX YCIOBHUSAX OKpYXKaromeil cpems! (IpoOaeMbl
pucka). I[TokazaHo, 9TO KOMIO3HUIMS TabOadHOTO JBIMa
PE3KO MEHSETCSI HE TOJIBKO OT MHTEHCHBHOCTH THPOJN3a
—XapakTep 3aTSHKKU, HO ¥ HCKITIOYNTEIIHHO TECHO CBSI3aHa
C 0COOCHHOCTSAMH (TEMIIepaTypa, BIaKHOCTH, OCBEIIICHHE)
OKPY’KaIOMIEH Cpe/bl, SKOJTOTUIECKUMH YCIOBUSIMH, KO-
TopsIe M HepeHITPYIOT HE TOIBKO COCTaB CUTaPETHOTO
JbIMa, HO M XapaKTep MUTPAINN KaKJOro KOMIIOHEHTa
B otaenbHOCTH [1,2,8]. HakomeHHBII aBTOpaMu CTaThu
(hakTHIEeCKUI MaTepranT MMEeT MOKa TOIBKO MHIOTHBIN
XapakTep W TpeOyeT NMPOBEACHUS NaTbHEHIINX HCCIe0-
BaHUA. HeoOXonnMo yTodHEHHE KOHKPETHBIX (PaKTOpOB
OKpY>KalomIeH Cpe/ibl, CITOCOOHBIX MEHATH XapaKTep MUTPa-
IIMH KQ)KIO0TO KOMITOHEHTa Ta0aqHOTO IbIMA B OTKPBITHIX U
3aKPBITBHIX aTOMC(EPHBIX YCIOBUSX, UX BIMSHUS HA TIPO-
IIeCCHl MeTaboM3Ma 1 POTOXUMUIECKHE TIPEBPAIIICHUS B
Pa3HBIX KIIMMAaTHIECKNX yCIOBHSX.

Lenbro nccinemoBaHus SIBUICS KOJIWYCCTBEHHBIN aHAM3
HaTanmHa W HEKOTOPHIX €ro MPOWU3BOMHEBIX (METHII-,
TUMETHII-, TPUMETHITHAQTAIHHBI) Ha paccTosHUAX 2,0
1 4,0 M OT «aKTUBHOTO KYPHJIBILIMKay TP TeMIIepaType
okpy>karommeit cpensr 18°C.

Marepuan u MeToabl. McciienoBanne OTHOCUTCS K KaTe-
TOPHH «CIICIOBBIC KOJMYECTBA, BHECCHHBIC UCIIOBEKOM»
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B MHTEP/CLMOHAIILHOM J[Mana3oHe». YKa3aHHbIH BHIOOD
OIUPAETCsl Ha TO 00CTOSATENBCTBO, YTO HA()TAIMH SIBIISIETCS
(haKTOPOM TOKCHYECKOTO XapaKTepa, a He MHIUBU1YalbHOM
YyBCTBUTEIBHOCTH [2].

AHanu3 TpoBeJeH METOJO0M KalWUIIPHOH Xpomarorpa-
¢umn nHa xpomarorpade PPF-Millipor-Waters (CILIA).
Wuterparop Data Modul730 (Waters), nporpamma N4
- BHYTpEHHasi HOpMaJlu3alys, KanuuispHas KBaplieBas
xonmonka (WCOT, 120,0mx0,35MM); HENMOABMKHASL KU
kast ¢aza DV-101; Tommuumnza nokpeitust 5,0 mukpoH. [lo-
3MpOBaHUE MHEBMaTH4ecKkoe-napodasHoe, paBHOBECHE
ra3oBbIX (a3 cTporo cobmonanock. Oobem neru 20,0 MK
(Hamilton). Kpurepun pazaenenus — 0,40. Mcronb3oBan
«metof noraepkkm» (2,0% pa3dpoca) kak B BEpXHEM, TaK
W HWXKHeM juarnasonax [1]. KanubpoBouHble cTaHIapThl
(BHYTpeHHHUH, IO TPYIIIOBON MPUHAATIECKHOCTH) COTTIACHO
YSO, meton A — «BBeIEHO-HANIEHO». AHAIN3 TIOBTOPSLIICS
COIVIACHO «TOYEUHOMY OTOOPY» 6 pa3 sl KaXKJ0H 30HBI C
unTepBanom 10 nHeil ¢ nenbro ourcTku nomenienus [9,17].

Pesynbrarel 00paboTaHbl HA OCHOBE KOMITBIOTEPHOM IPO-
rpammsl SPSS.

Konreitnepossiil (toueunsiii, [OCT-P-50021) otbop
Bozayxa (1,0 M%) nposenen mo TOCT-30571, criepsa 10
HayaJyia KCIIEPUMEHTa (YUCTOTa BO3AYIIHOW Cpelbl), a
noToM Ha pacctossHusx 2,0 u 4,0 M OT ropsiieil cura-
perbl Winston (M3 O/IHOM NMayku, KOHJAECHCHPOBAaHUE IO
T'OCT-5021) B 3aKpbITOM MOMeIeHrn 00beMoM 36,0 M3
(aromcepnsie ycnosusi TOCT-H-30571) nocne Broporo
«maccay. [IpuMeHeHa o0bIuHas 1aboparopHasi KypUTelb-
Hag mamuHa (I'OCT-3308), compoTuBIeHUE 3aTSHKKU
(F'OCT HUCO-6565), nuametp curapetsl (ITOCT-30041)
He yuuThIBascs. Viamepenus uinHbl GUIbTpa, 000/KOBOI
Oymaru, okypka He npoBouinchk. [ KX ananus BeiOpan
Kak HauOosee MH(GOPMATHBHBIN METON MACHTU(DUKALUH
MHOTOKOMIIOHEHTHBIX 00pa3lioB B Pe)KHUME BBICOKOW BOC-
MIPOU3BOIMMOCTH M 4yBCTBUTEIBHOCTH. OH COOTBETCTBYET
YPOBHIO «3TaJIOHHBIN — ps0BOH Kitacca By (oOpa3ziosast
nabopaTopHast MPaKTHKA CICIOBBIX KOJINYECTB).

Pe3ysnbrarbl U ux o6cyxaeHue. B Tadbnuie npuBeneHsl
YCPEIHEHHbIC BEIMUMHBI COJCPKaHUsI Ha()TAIMHA U €ro
METUIIOBBIX POM3BOAHBIX B 1,0 M° BO31yXa HA pACCTOSIHUM
2,0 u 4,0 M oT TopsIIel cUrapeTh.

[IpoBeneHHBIE HCClIEAOBaHNA MOKa3aiH, uyTo crycts 180
CeK. TOCJIe BTOPOM 3aTsHKKM CHTapeTHBIH JIbIM Ha pac-
cTostHU 2,0 M OT TOPSILIEH CUTapeThl COJCPIKUT HaTaIuH

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

U €ro Mpou3BOJHBIC B ()OPME METHII-, TUMETUII-, TPHME-
THUIHAPTAIMHOB. YpOBeHb AuMeTHIHapTaInHa - 3,4+0,6
ppm okaszajcsi Hanbosiee BBICOKMM M HAMHOTO TPEBBIIIA
ypoBenb Hadrasnmna - 2,7+0,4 ppm, p<0,001, meTuiHad-
tanuHa - 1,24+0,07 ppm, p<0,001 u TpumeTrHadTATHHA
- 1,940,02 ppm, p<0,002. Ha pacctosinuu 4,0 M OT UCTOY-
HHUKa B YKa3aHHBIN OTPE30K BPEMEHHU B CUTapPETHOM J[bIME
TaKXKe MICHTU(PHUIMPOBaHbI Ha(TaIMH W NpPUBEICHHbIC
BhILIE Mpou3BoAHbIe. Colepxanue AUMeTHIHaA(TaInHA
MOBTOPHO 0Ka3aJloch HanboJiee BEICOKMM; Ha PACCTOSTHUH
4,0 M ot uctounuka cycts 180 cex. mocie BTOpoit 3aTsSKKN
ero ypoBeHb ObL1 paBeH 4,94+0,7 ppm, rpeBsbIiias ypoBeHb
Ha(ranuHa - 2,6+0,5 ppm, p<0,001. YpoBens metuiHadTa-
JuHa He ripesbiman 1,1+0,08 ppm u ObUT JOCTOBEPHO HUXKE
yposas HadTamna, p<0,001. ConeprkaHue TpUMETHIHA-
(anuna B TabayHOM JibIMe Ha pacctosiHud 4,0 M OT ropsi-
1Ieit curapeThl 0Ka3ajaoch BhILIE YPOBHS METHIHAPTAINHA
- 2,040,05 ppm, p<0,01 1 ocTaBanoCh 3HAYUTETHLHO HUXKE
ypoBHs HadTanuHa, p<0,001. CpaBHUTEIBHBIN aHAIN3 CO-
I1aCHO (PUKCUPOBAHHBIM AUCTAHLIUSIM TIOKa3all, 4TO CIyCTs
180 cexk. moce BTopo# 3atspkku, Ha paccTosHusix 2,0 u 4,0 M
OT ropsIlIed CUrapeThl ypoBeHb HaTaIMHA TPAKTHYECKH
OJIMHAKOB, COOTBETCTBEHHO 2,7+0,4 ppm u 2,6+0,5 ppm,
p<0,05. B oTHOmeHUH MeTHIHADTAIMHA 3HAYUMBIX H3-
MEHEHHUH COMIACHO JUCTAHIMU TaKkKe He oTMedanock. Ha
paccrosHuu 2,0 M OT ropsiei curapeTsl ypoBeHb METHII-
HadramHa He npesbiman 1,2+0,07 ppm, B To BpeMsi Kak Ha
paccrosHuu 4,0 M coorBercTBoBan 1,14+0,08 ppm, pazmu-
yue HerocToBepHo (p>0,05). YpoBens nuMeTmiiHadTaanHa
3HauuTeNnbHO yBenuumics. Crycts 180 cek. mociie BTopoii
3aTSHKKU €T0 YPOBEHb Ha paccTOsTHUM 2,0 M OT UCTOYHUKA
ObuT paBeH 3,4+0,6 ppm, B TO BpeMs KaKk Ha pacCTOSHUHU
4,0 M ot ropsmieit curapetsl oH poctur 4,9+0,7 ppm.
BapuanuoHHO-CTaTUCTUYECKUN aHAIU3 NOLTBEPKIACT
BBICOKYIO TOCTOBEPHOCTH yBenuueHus, p<0,001. YpoBeHs
TpuMeTHIHAPTaIMHA HA 00EUX JUCTAHIIUIX OT UCTOYHUKA
OKazaJicsl MpaKTUYeCKH OJMHAaKoBbIM. Ha paccTosHuAX
2,0 u 4,0 M ot ropsmieil curapeTsl OH HE IPEBBIIIAI
1,9+0,02 ppm u 2,04+0,05 ppm, COOTBETCTBEHHO, pa3Inine
HenpocToBepHO (p>0,05).

Takum o0Opazom, Ha paccrosusix 2,0 M 1 4,0 M OT HCTOY-
HUKa cmycTd 180 cek. mociie BTOpHYHOI 3aTsKKH, CUTapeT-
HBIH JIbIM COIEPKUT HE TOJIBKO HATAINH, HO U CJIE/TYIOIINE
€ro NpOM3BOJIHbIE: METHII-, AUMETWII- U TPUMETHIIHa(Ta-
JauHBL. He3aBucHMO OT TUCTaHIMU, B HANOOJIBIIEM KOJIH-
4ecTBe NPUCYTCTBYeT anmeTriHadTanuH. Ero conepxanue
NPEBBIIACT HE TOJIBKO METHJI- U TPUMETHIIIIPOU3BOHBIC
Ha(TaIuHA, HO ¥ HEITOCPEICTBCHHO HadTamiaa. Ocoboro
BHUMAaHHMSI 3aCITy’)KUBAET TO OOCTOSITEIILCTBO, UTO [0 MEpe

Tabnuya. Ioxazamenu yposus Haghmanuna u e2o Memuio8blx nPoU3BOOHbIX (ppm)
Ha pasHuIX paccmosHuax om cueapemsol cnycms 180 cex. nocie emopozo «nacca»

Paccrosinue, M HadTaTuH MeTHJIHAPTAJINH JUMeTHUIHAPTAIUH TpUMeTHJIHAPTATUH
2,0 2,7+0,4 1,2+0,07 3,4+0,6 1,9+0,02
4,0 2,6£0,5 1,1+0,08 4.9+0,7 2,0+0,05
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yAaJeHUs OT UCTOYHUKA, YBEINYNBACTCS YPOBEHD TOJIBKO
JuMeTHIHadTanHa. Ha pasiuHbIX pacCTOSHUSIX OT HC-
TOYHUKA COAEPIKAHNE OCTAJBHBIX BBIIIETIEPEUHNCICHHBIX
KOMITOHEHTOB He MeHsieTcs. CorntacHo MHeHHMIO B. Singer n
coart. [13], Hanmuure HaTaNTMHA U €T0 METHIIIPON3BOIHBIX
B Ta0a4HOM JIbIME (KOMIIOHEHTOB, KOTOPBIE CAMOCTOSITEIb-
HO B CHUTapeTe He MPUCYTCTBYIOT), 110 BCEH BUIMMOCTH,
CBSI3aHO C TEPIICHOBBIMHU MPEIIECTBEHHUKAMHU, & TaK¥Ke
TEPMHYECKUM DPA3JIOKEHUEM HM30IPEHOBBIX Nonnoiedu-
HOB. Kpome nupoMTHUECKHX MTPOLIECCOB 3HAUMMYIO POJTb,
no mHeHuo Wang S.u coasr. [18], urparot Takxe Gpoto-
XUMHMYECKHE PEaKIMU. YKa3aHHOE MHEHHE coIvacyercs
C pe3yJbTaTaMM JPYTUX aBTOpoB [16], KoTopble yKa3bIBAIOT
Ha OoJiee BBICOKYIO TOTCHIMATIBHYIO TOKCHYHOCTh «3aCTO-
SIBILIETOCSD) CUTAPETHOTO JIbIMA B 3aKPBITOM TIOMEIICHUH 110
CPaBHEHUIO C JABIMOM CBEXE3aKypeHHOU curapersl. Mccie-
JIOBaHUs B 9TOM HaITPABJICHUH ITPOJIOIDKAIOTCS 1 OITUPAsiCh Ha
pexomennarmu EPA, ASTM, I'OCT, ciocoOcTBYIOT 00beK-
THBHOMY OTPE/ICIICHHIO COCTOSIHHSI aTMOC(EpPBI B OTKPBITBIX
U 32KPBITHIX TOMEILCHHSIX, OLICHKE CTETICHH PHCKA, KOTOPOMY
TIOJIBEPTaeTCsl «ITACCUBHBIN KYPUIIBLIUKY.
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SUMMARY

THE LEVEL OF NAPHTHALENE AND ITS DERI-
VATES IN TOBACCO SMOKE

Zurabashvili D., Parulava G.,|Gvishiani Z.,]

Shanidze L., Garuchava M.

Center of Mental Health and Prevention of Addition,
Thilisi; Georgian State Teaching University of Physical
Education and Sport, Thilisi, Georgia

The composition of cigarette smoke in spite of its tremendous
complexity is relatively known, but little is known about the
influence of Ecologic Factors (air flows, temperature, light) on
the Migration Character of individual and specific components
of Tobacco Smoke constansate in environmental atmosphere
on different distance from burning cigarette. Oxidation in air,
and photochemical reactions can produce many compounds
which were not originally present in the Tobacco Smoke.
Gas liquid Chromatography with high-resolution capillary
column is applied. The tobacco skome volume was taked
and analyzed in the distance of 2,0 m and 4,0 m from burn-
ing cigarette. The content of naphthalene and its derivates in
the air samples was revealed. Our data show that distance of
exposition from burning cigarette can change the structure
and volume of each component of tobacco smoke. The studies
are necessary in different direction. First, this phenomen still
needs to be explained. The second, it would be interesting to
investigate the retention of tobacco smoke components in lung
tissue, for a considerable time after the smoking process. The
obtained data is very important from the point of ecological
assessment of the environment and sensitivity to the compo-
nents of tobacco smoke.

Keywords: tobacco-smoke, components, chromatography,
ecological factors.
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YPOBEHb COAEPKXAHUSA HA®TAJIMHA U EI'O
IMPON3BOJHBIX B TABAYUHOM JbIME

3ypabamsuiu [1.3., Ilapyaasa LK., [I'sumuanu 3.H.)
Manunze J.A., 'apyyaBa M.B.

Llenmp ncuxuuecko2o 300po6bsl u NPpegeHYUU HAPKOMAHUU,
TI'pysunckuii 2ocyoapcmeennbiil yueOHsili yHusepcumem
@usuueckozo socnumanus u cnopma, Tounucu, I pysus

Komro3umust curapeTHOTO IbIMa XOPOIIO H3y4eHa, OTHAKO,
WCCIJICIOBAHUS TI0 BIUSHHUIO 3KOJIOTHYECKUX (DakTOpoB
(Temmeparypa, OCBEIICHHE, BO3IYITHBIC TIOTOKH) Ha Xa-
paKTep MUTPAalU MHAWBHUAYAIbHBIX U CIEHU(PUICCKUX
KOMITOHEHTOB Ta0agyHOTO JbIMa C YYETOM aTMOC(hEPHBIX
YCJIOBUH Ha Pa3IUYHbIX PACCTOSIHMSIX OT TOpsALIEH cura-
PETHI MAJIOUUCIICHHBI.

Llenpto MccienoBaHUs SIBUIICS KOJMYECTBEHHBIN aHAIN3
HadTaJIMHa U HEKOTOPBIX €ro IPOM3BOAHBIX (METHII-ANME-
TUJI-TPUMETIIT HaTaHHbI) Ha paccTosHIX 2,0 14,0 M ot
«aKTHUBHOTO KyPUJIBLINKAY IIPU TEMITEPATyPe OKPYIKaroLIeit
cpenst 18°C.

OKHUCIHUTENbHBIE TIPOIECCH B BO3AYXE, a Takke (HOTO-
XHMMUYECKHE PeaklUy IPOIYLUPYIOT MHOXKECTBO KOM-
MIOHEHTOB, KOTOPBIE CAMOCTOSTENBbHO HE HaXOAATCS B
TabagHom m3nenuu. [IpoBemeH raszoxpomarorpadmde-
CKHIl aHaN3 C MCIOIb30BaHUEM BBICOKOA((PEeKTUBHOM
KaMUIIPHON KOMOHKH. TabadHbI ABIM coOpaH U HC-
ciuenoBaHaH Ha paccrosHuAX 2,0 u 4,0 M oT ropsAmei
curapetsl. OnpeneneH ypoBeHb HapTalWMHa U €ro
npou3BOAHBIX. [loydeHHbIE DaHHBIE MMOKA3aJH, YTO
B 3aBHCHMOCTH OT JUCTAHLUH OT TOpsIIeH CHUTrapeThl
YpOBEeHb AMMETHJIHa(TalnHA BO3pacTaeT, a YPOBHHU
HadTannHa, METHII- M TPUMETHJIHA(TAINHA OCTAIOTCS
HEM3MEHHBIMHU. Pe3ynbTaThl HCCIeTOBaHUS BBISIBUIIN Xa-
paKTep MUTPa{y OAHOTO U3 TOKCHYECKUX KOMIIOHEHTOB
TabavyHOTO IBIMA.
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ALTERATION OF OXIDATIVE METABOLISM AND IMMUNOLOGICAL PARAMETERS
UNDER THE INFLUENCE OF UVA RADIATION IN WOMEN OF DIFFERENT AGES

Berianidze K., Katsitadze A., Sanikidze T.

Thilisi State Medical University, Department of Dermatology and Venerology;
Department of Medical Physics and Biophysics, Georgia

Ultra violet (UV) radiation represents 5% of the total
solar radiation reaching the earth’s surface, and is divided
into two spectral regions: UVA (320—400 nm) and UVB
(290-320 nm) constituting ~96% and ~4% of the full spec-
trum, respectively [20]. UV causes production of reactive
oxygen species (ROS) in the skin, resulting in oxidative
stress. It damages DNA, subsequently fixing mutations if
the cell does not die or if the damage is not repaired before
cell division. UV-induced ROS also damage proteins and
lipids, altering cellular signaling and other essential cel-
lular functions. UVR causes considerable damage to the
skin, including photo aging, formation of skin cancer, and
suppression of adaptive immunity: reductions of the prolif-
erative response to activation in T cells, restricted diversity
of their antibody repertoire in B cells [1], stimulation of
antigen-specific T regulatory (Treg) cells [5]. However,
UV also has some health benefits, as reviewed recently
[13,14], but the evidence for this has been inconclusive.
Numerous studies are devoted to establishing of the effect
of UV on human health.

Purpose of the study was to investigate the oxidative
metabolism and immunological parameters in blood in
reproductive age menopausal women, after a course of
UVA irradiation.

Material and methods. 20 women have been investigated:
Group | - 10 menopausal women (aged 40-55 years)
(menopause confirmed by 12 monthly amenorrhea [18], and
Group 2 - 10 women of reproductive age (25-35 years old).

Women with various skin lesions caused by mechanical
and thermal factors, infectious agents, suffering from liver
disease, psoriasis, carcinogenesis, predisposed to a viola-
tion of pigmentation were excluded from the study.

In order to study influence of UV rays on oxidative metabo-
lism and immunological parameters women were exposed
to radiation with wave length 320-400 nm for 5-10 minutes
per session in the solarium for the period of 3 months (6
days per month).

Parameters of oxidative metabolism - activity of red blood
cells (RBC) antioxidant enzymes catalase (CAT) and super-
oxiddismutase (SOD) were studied by spectrophotometric
method on the EPR spectrometer RE-1307 (Russia); reac-
tive oxygen (O,) and lipid (LOO)) free radicals content
in whole blood were studied by Electron Paramagnetic
Resonance (EPR) methods with use of specific spin-traps -
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5,5-Dimethyl-1-Pyrroline-N-Oxide (DMPO) and a-phenyl-
N-tert-butylnitrone (PBN) (SIGMA).

Cytokine balance - IFN-a, IL-2, IL-10 cytokines content - in
blood was studied by immunoenzymatic assay ELISA on the
immunoenzymatic analyzer “Awarnes” with WIKI reagents.

The study protocol has been approved by the Ethical Com-
mittee of the Thilisi State Medical University.

Statistical analysis of the results was performed using software
package SPSS (version 20.0). The difference between the
values of the parameters evaluated criteria STUDENT-and
statistical significance was determined by P values <0.05.

Results and their discussion. Results of the study of
oxidative metabolism parameters are shown in Table 1. As
follows from the results, the values of blood redox initial
parameters did not significantly differ between females
of reproductive and menopausal age (Table 1). After the
course of UVA irradiation in menopausal women catalase
activity increased by 20%, SOD activity — by 24% com-
pared to initial values; EPR signal of spintrapped lipoper-
oxide radicals was also detected. These data indicate to
the disorder of redox-balance in menopausal women after
solarium procedures. After a course of UV irradiation in
women of reproductive age parameters of oxidative me-
tabolism statistically did not change from baseline values.

Results of the study parameters of cytokine balance are
shown in Table 2. As follows from the results, the values
of blood immunological parameters did not changed sig-
nificantly under the influence of UVA radiation in women
of reproductive and menopausal ages and did not differ
from the normal range of values. The exception was IL-10
content, which increased sharply by 93% (but did not differ
from the normal range of values) after the UV procedure
in women of reproductive age and remained almost un-
changed in menopausal women.

Disorders of redox-balance may result from increased produc-
tion of reactive oxygen species and/or reduction in activity of
antioxidants. The antioxidant enzymes (Cat, SOD) form the
primary defense system against reactive species and oxidative
stress [9,11]. SOD converts superoxide (O*") to hydrogen per-
oxide (H,0,), and its isoform (CuZnSOD) has been identified
in RBCs [23]. Catalase converts H,O, to water and oxygen
and is present in all aerobic cells, with the highest levels in
the liver, kidneys and RBC [8].
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Table 1. Parameters of blood oxidative metabolism in women of different age before and after UV radiation

Parameters Women in reproductive age Women in menopause
(25-35y.) (40-55y.)
Cat Before 13,43+5,3 17,8427
Act/mg. protein After 16,25+4,8 38,41+12,3*
SOD Before 14,81+2,3 18,93+1,8
Act/mg. Protein After 15,5442,5 24,32+1,5%
LOO Before 0 0
mm/mg After 0 1,5+0,2
0, Before 0 0
mm/mg After 0 0

* - p<0,05 - statistical significance between parameters in women of reproductive age and in menopause

Table 2. Cytokine balance in women of different age before and after UV radiation

Parameters Women in reproductive Women in menopause Control
age (25-35y) (40-55y.)
Bef 5,5+3,7 0,6+0,2
L2 efore 0-10 pg/ml
After 5,0+£2,5 0,7+0,3
-+ +
IFNo. Before 0,9+0,2 0,25+0,08 0-5 g/,
After 0,9+0,3 0,30+0,05
.10 Before 8,30+4,3 0,85+0,05 0-31 me/uih
After 16+0,35* 1,140,2 Rt

* - p<0,05 - statistical significance before and after UV procedures;
the range of values accepted as the norm (according the data of the Laboratory tests were conducted)

UVA radiation is now recognized as a class I carcinogen
[17] and is suspected to play a significant role in the induc-
tion of melanoma [19]. Numerous attempts have been made
over the past two decades to delineate the molecular effects
of UVA radiation on cellular DNA, with an emphasis on
the putative role of reactive oxygen species (ROS), which
are generated mostly by endogenous photosensitizers, ac-
cording to their so-called “photodynamic effects” [7]. It was
shown that UVA irradiation might induce liberation of NO
from the skin’s biologically significant chemical stores [20].
Although studies have shown that UV-induced photolysis of
NO may have a similar effect as superoxide-induced perox-
initrite formation [13], resulting nitrosylated DNA damage
and inhibition of skin fibroblast proliferation [6,18]. These
processes contribute to skin aging. It is estimated that the
UV radiation-induced skin lesions significantly depend on
the type of skin (photo tip) and patient’s age [2].

UV-radiation induces skin cancer not only by genetic
mutations [21] pathway, but also UV-induced suppression
of cell-mediated immunity is well established in photocar-
cinogenesis [4]. It was suggested that tumor development
and growth are controlled by UV-induced regulatory T cells
and/or by skewing immunity toward Th2-type responses.
This concept was supported by findings showing increased
IL-10 production after UV irradiation [1,3]. The experimen-
tal data indicate the importance of IL-10 for the inhibition
of antitumor immune responses during photocarcinogenesis
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and allow for the development of new strategies for the
immunotherapy of skin cancer such as topical application
of IL-10 inhibitors [16]. It was also demonstrated that
UVA-induced up-regulation of the expression of TNF-a,
IL-1B and IL-10; the antioxidant B-carotene prevented
overexpression of these cytokines. The results suggest that
oxidative stress may have an early intermediate effect in
UVA induction of cytokine expression in human keratino-
cytes in vitro [14].

Thus based on an analysis of literature data we can con-
clude that UVA radiation has pro-oxidant activity, which
can cause disturbances in expression of cytokines and
increase in production of IL-10, which be considered as a
risk factor of skin cancer. The results of our own studies
indicate disorder of redox-balance in menopausal women
after solarium procedures. Statistically in women of repro-
ductive age parameters of oxidative metabolism did not
change significantly. Analysis of the balance of cytokines
after the UV procedure showed an increase in the content of
IL-10 in women of reproductive age and remained almost
unchanged in menopausal women.

It was found that UVA rays cause a particularly strong influ-
ence on the oxidative metabolism in the menopausal women
(according the Glogaus international classification this
group of women begin to express photo aging symptoms).
At the same time it should be noted that increase of IL-10
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blood levels in women of reproductive age (considering
its imunosupressing activity) represents an additional risk
of cancerogenesis. Based on the study results, we recom-
mend avoiding UV (including UVA) radiation procedures
to women of both reproductive and menopausal ages.
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SUMMARY

ALTERATION OF OXIDATIVE METABOLISM AND
IMMUNOLOGICAL PARAMETERS UNDER THE
INFLUENCE OF UVA RADIATION IN WOMEN OF
DIFFERENT AGES

Berianidze K., Katsitadze A., Sanikidze T.

Thilisi State Medical University, Department of Dermatol-
ogy and Venerology; Department of Medical Physics and
Biophysics, Georgia

Purpose of study was to investigate the alteration of oxida-
tive and immunological metabolism in blood of reproduc-
tive and menopausal age women after UVA irradiation.

Women of two groups (1 - menopausal, 2 — reproductive
age) were exposed to radiation with wave length 320-400
nm for 5-10 minutes per session in the solarium for the
period of 3 months (6 days per month).. Parameters of
oxidative metabolism - activity of red blood cells (RBC),
antioxidant enzymes catalase (CAT) and superoxiddis-
mutase (SOD) were studied by spectrophotometric method;
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reactive oxygen (O,) and lipid (LOO) free radicals content
in whole blood were studied by Electron Paramagnetic
Resonance (EPR) methods with use of specific spin-traps -
5,5-Dimethyl-1-Pyrroline-N-Oxide (DMPO) and a-phenyl-
N-tert-butylnitrone (PBN) (SIGMA).

Parameters of immunological metabolism - IFN-a, 1L-2,
IL-10 cytokines content in blood were studied by immu-
noenzymatic assay ELISA.

The study protocol has been approved by the Ethical Com-
mittee of the Tbilisi State Medical University.

After the course of UVA irradiation in menopausal women
CAT activity increased by 20%, SOD - by 24%, and EPR
signal of spin trapped lipoperoxide radicals was detected.
No alterations in blood redox-balance were detected in
women of reproductive age. Values of blood immunological
parameters in menopausal women were not changed under
the influence of UV radiation; in women of reproductive
age IL-10 content increase by 93% (within a normal value
range) was revealed.

Research results have shown that UVA rays cause a par-
ticularly significant influence on the oxidative metabolism
in the women of menopausal age. Increase of IL-10 blood
levels in women of reproductive age (considering its
imunosupressing activity) represents an additional risk of
cancerogenesis. Based on the study results, we recommend
avoiding UV (including UVA) radiation procedures to
women of both reproductive and menopausal ages.

Keywords: Ultraviolet (UVA) radiation, oxidative stress,
immunological metabolism, menopausal women, repro-
ductive women.

PE3IOME

U3MEHEHUS OKUCJIUTEJIBHOIO 1 UMM YH-
HOI'O METABOJIM3MA VY KEHIIIUH PA3HOI'O
BO3PACTA IOJ] BO3JIEMCTBUEM YJIbTPA®UO-
JIETOBBIX A JIVUEN

Bepuanugze K.M., Kannranse A.I., Canuxknase T.B.

Tounuccxuil 2ocyoapcmeennvlti MeOUYUHCKUL YHUBEPCU-
ment, Oenapmamenm KOJCHbIX U GeHepuYecKux 3abonesa-
HUtl, Oenapmamerm OUOPUIUKY U MEOUYUHCKOU DUIUKU,
Ipysus

[enbro Mccnen0BaHuUS SIBUIOCH U3yUCHHUE OKHUCIUTEIBHOTO
1 UIMMYHHOTO MeTa0O0JIM3Ma B KPOBH JKCHIIUH PEIIPOAYK-
THBHOTO ¥ MEHOIIAy3HOTO BO3pacTa nocje Kypca odiyde-
Hus B consipun (YDA nyun).

XKenuuuel MmeHonaysHoro (I rpynma) u penpogyKTHB-
Horo Bo3pacta (Il rpymmna) Ha mpoTsbKeHUH 3 MecsIeB
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nozBepraguch 5-10-MUHYTHOMY OOJIYYEHHIO B COJSIPHH
BosHaMH AnuHOI 320-400 HM B TeueHue 6 AHEH B MecsIl.
[TapameTpbl OKUCIUTEILHOTO MeTab0IM3Ma - aKTUBHOCTD
AQHTHOKCUJAHTHBIX ()EPMEHTOB SPHUPOIMTOB - KaTasla3bl
(CAT) u cynepokxcugaucmytassl (COJ), conepxanue
PEaKTUBHBIX PAJUKaIOB KHCIOPOJAA M JHUIHUIOB B KPOBU
OITPEACIISIIIM METOJIAMHU CIIEKTPO(POTOMETPUH U AIIEKTPOH-
HOTO MapaMarHUTHOTO Pe30HaHCca.

[TapaMeTpbl MMMYHHOI'O MeTa0OJM3Ma — COJEpPIKAHHE
utoknHOB (IFN-0, IL-2, IL-10) B kpoBHU omnpeaensan
UMMYHO(DEPMEHTHBIM METOJIOM.

VY keHIIMH B MeHormay3e nocie kypca YDA obmydeHus
AKTUBHOCTH KaTanasbl yBenuauiach Ha 20%, akTHBHOCTh
CO/l — Ha 24% 1o cpaBHEHHIO C UCXOHBIMU 3HAYCHUSIMH,
3apEruCTPUPOBAHO MOSBICHHUE TUMONEPOKCHAPAANKATIOB.
B xpoBH jxeHIIUH pENPOIYKTUBHOTO BO3pacTa N3MEHEHUS
penokc-0ananca KpoBU He peructpupoBaiuck. [lox Biams-
HueM YDA nmapaMeTpbl IMMYHHOTO MeTaboIu3Ma KpOBU
JKSHII[TH MEHOTIay3HOT0 BO3pacTa He U3MEHSIINCh, Y JKeH-
IIMH PENpPOIYKTUBHOTO BO3PACTa BBISBICHO YBEINUYECHUE
coneprkanust [IL-10 B kpoBu Ha 93%.

Pe3ynbTaThl HCCIeJOBaHUS CBUICTEILCTBYIOT 00 H3MEHE-
HHUH peJoKCc-0anaHca B KPOBH JKCHIIMH B MEHOIIAy3HOM
BO3pacTe M yBenudeHuu cozepkanus IL-10 B penpoayk-
THBHOM BO3pacTe.

Mgboydy

mJbosgogdo dgBodmemobdols ©s 0dybydo
30M53gBMgdol  33@omgds Ya@B@soobygdo A
Lboggdol bgdmdgogdom Lbgoslbgs sbsgol Jo-

g0 9ddo

3 09M05b0dy, 5. 3o30H>dg, m. bsbojody

ndo@obols Lobgandfogem bsdgwozobm ¢gboggm-
Lo@g®0, 3560l s ggbgBmenmyoyg®o wosgowgdgdols
09350 Ed9b@0, LodgwoEobm Gobogols ©s dom-
gobogol ©g3s®@Asdgb@o, bods®mggarm

3320930 Jobobls Fo@ddmoma gbws gobygomo dg@odm-
@obdol s 03Ybydo 3oModgHBgdols dggobgds
M930mgJaogmo s geodslbyg®o 3g@omeols
Joemgdols Lolbando yao@@soolgygdo A Lboggdom
(UVA) bg9dmJdgegdols dgdmgy.

godoJlygdo 3g@omeol (I xa9n0) ©o Gg-
3omegdaogmo sbsgol (I xa9x0) Jomgdo 3
ngols aobdogemdsdo Lbogogdmobyb Lmas®o-
«9ddo, mggdo 6 g, Gomwol Lop®dom 320-400
63, slboggdol boba@d@mogmds - 5-10 Fo. Jo-
ggdol Lolbedo Jgbfogmomos gobygomo dyg-
Boom@obdol 30M53gBMgdo - gBhom@OmEod dols
sb@omJbowsizoyg®o gg@dgb@gdol - goBomobol



GEORGIAN MEDICAL NEWS
No 1 (250) 2016

o by3g@mJbopeoldyg@ebsl (bme) sj@ogmds
139JBOMRMAMIGHO Yo Jgmmpwomn s Ggsoddo-
00 gobgdowol s @odogdol Moo e gdols
d99(3390mds g g @O mbymo  3sMsdoybo@g@o
AHgbmboblol dgmmwom. Ygl§ogmogos, sg@gmgy,
Lolbgools 0d9byco dgBsdmaobdols 3o@sdgB®gdo
- 30@dmyobgdols (IFN-a, IL-2, IL-10) 993339800
(039bmxg®3gb@ymo dgmmwom).

g 0ds Jbg@o 3gdomeols Jogrgddo UVA Lboggdols

© GMN

3

b9dmdgegdom go@omobols o@ogmds aoobosdos
20%-0m, bew-ol sj@ogmds - 24%-om, Lolbando
yodmgagboaos @o3dm3g@mJloo@mswogsemgdols
do@gds. Mg3dhmeyJaogmo sbsgol Jogngddo gl
dobggbgdemgdo 3b0dgbgenmgbo o@ dggmos,
LoPgol @mbgbmsb dgosmgdom. geodsJlyg@o slo-
3oL Joengddo UVA bgdmJdgogdol dgdwge 0dygbydo
dobggbgdemgdol 3gemomgdgdo > godmgeobos,
0930mEJaoge sbsgdo godmgemobes IL-10-0l
‘d99(33920mbol bAOws (93%-0m).

101



